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ABSTRACT

As a result of a request from Commissioner V. Gilinsky to investigate in
detail the causes of an error discovered in a vendor Emergency Core Cooling
System (ECCS) computer code in March, 1378, the staff undertook an extensive
investigation of the vendor quality assurance practices applied to safety
analysis computer code development and use. This investigation included
inspections of code development and use practices of the four major Light
water Reactor Nuclear Steam Supply System vendors and a major reload fuel
supplier.

The conclusion reached by the staff as a result of the investigation is that
vendor practices for code development and use are basically sound.

A number of areas were identified, however, where improvements to existing
vendor procedures should be made. In addition, the investigation also
addressed the quality assurance (QA) review and inspection process for
computer codes and identified areas for improvement.
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PREFACE

i i delayed
This report, originally scheduled for issuance in April, 1979, was
approxizatoly ong year due to temporary assignment of the authors to t?:
Bulletins and Orders Task Force in NRR in response to the accident at Three
Mile Isiand-2.
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1.0 Introduction

This report documents the results of a staff review of the nuclear industry
quality assurance requirements for computer code development and control. This
review was conducted by the Analysis Branch, Division of Systems Safety,

Office of Nuclear Reactor Regulation, and focuses primarily on Thermal-Hydraulic
Safety Analysis computer codes. The review was limited to the four major
Nuclear Steam Supply System (NSSS) vendors and one reload fuel supplier.

While the review did not include other types of computer codes (e.g., stress
analysis) the conclusions reached are considered generally applicabie to all
aspects of NSS vendor and fuel reload supplier safety analysis code develop-
ment and control. The applicability of the conclusions to other types of
safety analysis code users in the nuclear industry (e.g., architect engineers
and applicants) is not established in this report. This report was prepared

in response to a request by Commissioner Gilinsky to investigate in aetail the
cause of a computer code error of the type discovered by Westinghouse in its
emergency core cccling system (ECCS) computer code LOCTA.

The report is organized in three major parts. The first pa~t, comprising
sections 2 through 4, provides background information regarding the purpose of
the review. The second part, sections 5 through 7, describes code development
experience, industry practices, and applicable NRC requirements. The third

part, sections 8 through 10, presents the staff observations, conclusions and
recommendations.

2.0 Summary and Conclusions

The investiga®ion indicates that the nuclear industry quality assurance procedures
for safety analysis computer code development and use are basically sound.

The investigation identified a number of areas which should be improved. The
more significant conclusions and recommendations are provided below. These
conclusions and recommendations, although specifically developed from our
investigation of thermal-hydraulic safety analysis code development and use,

are considered generally applicable tc the development and use of all safety
analysis codes.

A. 10 CFR Part 50, Appendix B and Requlatory Guide 1.64, which endorses ANSI
N45.2.11-1974, "Quality Assurance Requirements for the Design of Nuclear
Power Plants" are considered acceptable controls for the development and
use of computer codes. The vendors have developed procedures t: comply
with these requirements and we found that these procedures, when properly
executed, are acceptable. The execution of the procedures did not measure
up to staff expectation however, and some of the procedures as well as
execution of the procedures were found to need improvement.

Recommendations:

(1) Maintain the present methods of quality assurance.



(2) NRC should assure that the shortcomings found in the procedures are
promptly corrected.

(3) NRC should audit the execution of the procedures for computer code
development and use more often, using a multidiscipline team for the
audit. (See Item D below)

In addition to ANSI N45.2.11-1974 endorsed by NRC, there are two additional
ANSI standards presently available which pertain t: yuality assurance for
computer code development and use. These standards have not been endorsed
by NRC however.

Recommendation:

(4) NRC should review ANSI-N413, "Guidelines for the C.cumentation of
Computer Programs" and ANSI/ANS-10.5-1979, "Guidelines for Considering
User Needs in Program Development." If found useful and acceptable,
these standards should be officially endorsed by NRC through issuance
of a Regulatory Guide.

Only the reactor vendors and one fuel supplier were audited during this
investigation. There are indications that other segments of the industry
(utility companies and Architect-Engineers), the national laboratories,
and the NRC might not have gquality assurance procedures developed to the
same extent as reactor vendors.

Recommendations:

(5) Architect engineering firms and selected utility companies should be
audited.

(6) National laboratories which develop and/or use computer programs for
safety analyses under contract to the NRC should be audited in the
same way as reactor vendors.

(7) NRC should set up internal quality assurance procedures for its
audit calculations.

Although the examples selected for this special, in-depth investigation
were all from the thermal-hydraulic area, we believe the findings are
general and are equally applicable to all computer code quality assurance
procedures.

Recommendation:

(8) The inspection program recommended under Item E should be adapted
for ail engineering disciplines.

The present version of quality assurance procedures considered applicable
to code development and use is relatively new. The NRC vendor inspection



program administered by Region IV played an important role in the establish-
ment and development of these procedures. However, we found that the
present inspection program is not entirely suited for rendering a judgement

on the extent and completeness to which vendors implement code development
and verification procedures.

Recommer ‘ations:

(9) Region IV should periodica’ly conduct code development and use audits
with the help of NRR.

(10) An inspection of the code files should be conducted prior to approval
of a given code. The NRR reviewers should participate in the inspection.

Some reactor vendors expressed a view that NRC audit calcualtions pravided
independent verification of their calculations. while NRC may, on occasion,
independently check certain vendor analyses, NRC analyses do not provide
the independent verificatior required by the quality assurance procedures.
This is the responsibility of the vendors, and under no circumstances

should staff audit calculations be relied upon as independent verifica-

tion of vendor analyses. Generic submittals do not require an affadavit

attesting to the correctness of the information submitted as licensing
applications do.

Recommendations:

(11) Vendors and applicants (or licensees) should oe reminded that they
are fully responsible for the quality of their calculations.

(12) Generic submittals, such as code descriptions and engineering calcula-

tions should be accompanied by an affidavit as required for licensing
applications.

Thera is an apparent problem in the reporting requirements. Vendors are
required to report potential safety concerns based on their contractual
requirements - in some instances based on 10 CFR Part 21, "Reporting of
Defects and Noncompliance." However, an organization currently is not
limitea in the amount of time they may use to study the issue prior to
making a finding regarding the existance of a potential safety concern.
The study process often takes monthe or years.

Recommendation:

(13) Specific time limits should be established to determine if a potential
safety concern is reportable when one is filed in the vendor's
organization. Alternatively, reporting requirements to NRC of
potential safety concerns when they are filed in vendor organiza-
tions might also be considered.

Vendors have no reporting requirement for code errors which are not
Covered by contractual requirements. The director or responsible officer




of a vendor may have some enforceable regulatory requirements under

10 CFR Part 21 for reporting of code errors. The nature of safety
analysis code errors with respect to the reporting requirements in many
instances would not require applicants or licensees to report errors.

Recommendations:

(14) Specific criteria for the reporting of computer code errors should
be established.

3.0 Background

On March 23, 1978, Westinghouse informed the NRC staff that it had discovered
an error in the LOCTA program used to calculate peak cladding temperatures in
their ECCS evaluation model. This error involved the zirconium-water heat
generation term in the cladding being erroneously decreased by a factor of 2
at the cladding surfaces.

The staff made a preliminary determination of the impact of the error on
operating plants and interim penalties on allowable peaking factors were
applied. For plants in the licensing process, recalculations by Westinghouse
were made on an expedited basis with only the correction made to the code in
order to show compliance with the regulations. The long-term resolution
involved a submittal by Westinghouse of additional code improvements to offset
the effact of the error. Subsequent to approval of the code modifications,
westinghouse recalculated new allowable peaking factors for all affected
operating plants.

The discovery of the Westinghouse error was not unique, in that other vendors
had previously reported errors in their ECCS evaluation models. (see sec-
tion 4.0).

The staff decided that a review and inspection of the major vendor and fuel
supplier safety analysis code gquality assurance requirements would best address
Commission and staff concerns.

4.0 Description of Review

The review and inspection of the vendors' thermal-hydraulic safety analysis

code quality assurance requirements had three main purposes. The first was to
evaluate if sufficient guidelines for quality assurance requirements of safety
analysis codes have been developed by NRC. The second was to allow the staff

to examine the vendors' existing procedures, and determine if they were adequate
to minimize the potential for errors to go undetected in thermal~hydraulic
safety analyses. The third was to determine if the vendors were actually
following the procedures.

The major elements of this effort were:
(1) Evaluation of existing NRC regulations, regulatory guides and acceptance

criteria in Standard Review Plans to detarmine if sufficient QA control
requirements exist for the development and use of computer codes.




(2) Review of of documents relating to the guality assurance of vendor safety
analysis computer codes.

(3) Meetings with the vendors t¢ review their computer code quality assurance
procedures.

(4) Inspection of vendor records to cetermine compliance with established
quality control procedures.

(5) Evaluation of the findings and derivation of conclusions and recommendations.

Elements 2 and 3 were performed primarily to familiarize the Office of Nuclear
Reactor Regulation (NRR) staff with the present procedures being implemented
in the vendor organizations. The inspections referred to in element 4 were
carried cut by the Vendor Inspection Branch of the Region IV Office of Inspec-
tion and Enforcement (IE) with NRR assistance.

4.1 Organizationai Interactions

Figure 4.1 shows how NRR and IE interact w'th the vendor organizations as part
of the code development process. The basic interactions are as follows:

(1) The Quality Assurance Branch, NRR, is responsible for reviewing, evaluat-
ing, and accepting each vendor's Quality Assurance Program description
(normally a topical report).

(2) Each vendor is required to establish a set of procedures which satisfy
the commitments of the quality assurance program description and any
additional standards or guides.

(3) Once the code has been developed, it is submitted to NRR for review and
approval (in the case of thermal-hydrauli~c safety analysis codes, the
review is performed by the Analysis Branch).*

(4) At this stage, the code is sometimes used to perform safety analyses.

(5) Ouring the development of the code, any information generated is placed
in the development file established for that code. Once the development
file is at the appropriate stage, the code is ce~tified by the vendor for
use.

(6) Certiified codes are used for plant safety evaluations. Information
developed for the safety evaluation (e.g., input data) is contained in
the project file. '

(7) At any stage during the development and use of the code, the Vendor
Inspection Branch of IE Region IV can inspect the code files and/or the
project files.

*UnTike Ticensing submittals by utility applicants, computer code descriptions
are usually submitted as generic topical reports by the vendor, and are not
accompanied by an affadavit attesting to the correctness of the submitted
information.
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4.2 Staff Audit Function

Staff audit calculations are part of a staff methods review of a vendor's
computer code. They consist of analyses performed by the staff (or their
contractors) using computer codes independently developed for staff use, and
are intended to duplicate analyses performed by the vendors' computer code.
Aucit calculations are usually performed whenever a new code is submitted for
approval, an existing code has been significantly modified and the modifica-
tions are submitted for approval, or there is some other reason to independ-
ently audit a vendor's model (e.g., a significant change in plant design). In
addition, audit calculations on individual plants are performed if requested
by other branches within NRR, such as Reactor Systems Branch, Containment
Systems Branch, etc., to assist them in determining design acceptability.

In the case of thermal-hydraulic safety analysis codes, the audit function is
performed by the Analysis Branch in the NRR Division of Systems Safety.

The five LWR vendors reviewed in this study use a total of 19 computer codes

to calculate the course and conse Juences of a Loss-of-Coolant Accident (th's

does not include codes related to fuel performance, containment analysis,
subcooled loads analysis, etc.). These 19 codes have been submitted to the

NRC and approved by the NRC staff. On the other hand, for analyses of reactor
transients other than LOCA, there are approximately 30 codes used by the same
five suppliers. Of these, 13 have been approved by the NRC staff. The remaincer
are still under review.

Because of the different calculational methods used by the venders and NRC,

and because of the complexity of performing accident analyses, differences in
results between vendor and NRC calculations are expected. Typically, these
differences overshadow the effects of small errors that might exist in either
the NRC or a vendor's code. Therefore, audit calculations for thermal-hydraulic
safety analyses are only expected to discover large errors.

If any significant discrepancies in the results 2re seen, the staff will try
to resolve the discrepancies with the vendor, and determine if an error is the
cause of the discrepancy.

In the past, the staff has found errors in vendor models through the use of
audit calculations. In 1974, a staff audit calculations with the TOODEE code
uncovered the use of an inappropriate initial cladding oxide thickness in a
code used by one of the vendors. This same audit calculation also uncovered
an error in the heat transfer coefficients. In 1975, during the review of a
vendor's transient code used to analyze anticipated transients without scram
(ATWS), the staff suspected thai the omission of certain terms in the consti-
tutive equations was producing incorrect results. A follow-up audit calcula-
tion using the RELAP3B code confirmed the error and the vendor was required to
correct the model.

In areas where the staff has not performed audit calculations, some errors
have existed and gone undetected for long periods of time. A recent example
of this is the REDY code errcrs discovered as a result of disagreement between



predictions and the results of tests performed in the Peach Bottom reactor.
(See item (4) of enclosure (1) to GE trip report in Appendix A.)

4.3 Inspections
4.3.1 Vendor Inspections

The determination that vendors are properly implementing their quality assurance
procedures is the responsibility of the Office of Inspection and Enforcement (IE).
The Region IV office of IF has the responsibility uf performing the vendor inspect-
ion program. This program is designed to (1) determine if the vendors are following
their procedures, and (2) determine if the vendors' procedures fulfill the commit-
ments of their approved quality assurance program. The inspections by Region IV
include NSSS suppliers, fuel reload suppliers, architect engineers, and both ASME*
Code and non-code vendors (e.g., valves, valve movers, electrical components).
However, if a utility performs its own architect-engineering function, then the
applicable region Inspection and Enforcement Office performs the QA inspections.

The scope of IE regional office inspections of applicants was not investigated
for this report.

It was observed that the broad range of subjects that must be inspected by
Region IV inspectors limits the inspector's capability to properly assess the
technical adequacy of the irformation provided by the vendors in support of
both adequacy of the procedures and procedure compliance. In many instances,
an inspector must rely on information which supports compliance with adminis-
trative aspects of the procedures in order to conclude the technical aspects
of compliance are also met.

For example, in the case of compute ' code development and control QA procedures,
the procedures call for a computar code to be verified. What the inspectors
examine is whether information exists in the code file pertaining to verifica-
tion, and that proper documentation that the code was verified in accordance
with prucedural requirements also exists.

An in-depth review of the documentation of the vrrification methods used, their
applicability to the specific computer code in question, etc., is not performed
by the inspectors.

It was also noted that Region IV had not yet developed inspection procedures
for auditing code development and control. Inspection procedures are typically
used by the inspectors to aid them in inspecting diverse engineering disci-
plines and to provide an orderly approach to the inspection process. It was
felt that development of inspection procedures for code development and use
would greatly aid the inspectors in this area. In addition, the multi-
discipline team approach used for these inspections worked very well in that
the NRR personnel provided technical support to the inspectors in conducting
their inspections, and the inspectors helped the NRR technical staff in finding
proper information to be examined.

*American Society of Mechanical Engineers



4.3.2 Code Quality Assurance Inspections

The purpose of the vendor inspections performed for this task was not only to
provide an assessment of whether vendors were following their procedures and

if their procedures fulfill the commitments of their approved quality assurance
program, but to answer the following questions (with regard to thermal-hydraulic
code development):

(1) Are the design control procedures being appropriately interpreted for
code development?

(2) Were previously discoverea errors the result of deficiencies in the )
Quality Assurance procedures and could the errors have been avoided with
better procedures?

(3) Are there any critical areas in the code development process in which
procedures presently do not exist and are needed?

4.3.3 Scope of Code Quality Assurance Inspections

The vendor quality assurance requirements are applicable to computer code
development in general, and not to any one particular type of computer code.
Since this review was conducted by the Analysis Branch in the Division of
Systems Safety, NRR, it was restricted to iLhose codes within the branch's
cognizance, namely thermal-hydraulic codes fcr analyses of reactor transients
and ECCS safety analysis codes. The codes inspected at each organization are
listed in Table 4.1. In addition to inspecting code files, the NRC staff
examined example project calculational files at some vendor organizations.
The causes of some previously reported code errors were also examined. These
are listed in Table 4.2. A detailed discussion of these errars can be found
in the trip reports of Appendix A. A more precise discussion on what is meant
by an "error" is given in section 5.0.

5.0 Code Errors

Code errors can be divided into two types. The first type involves mathematical
expressions, parameter values, input data, etc., not existing in the code or
being used in an unintentional manner. The second type, code medeling dis-
crepancies, involves the inability of a code (and/or individual models within
a code) to predict new experimental data. These types are not considered
“errors" in the context of this report, since they neither occur in the same
way as the first type r, errors do (i.e., unintentionally in the code) nor are
they treated by NRC ir t.e same way the first type of errors are. Recent
examples of this tvrs are those revealed by the results of the Peach Bottom
BWR transient tescts and the TLTA (Two-Loop Test Apparatus) tests 6405 and
6007.

5.1 Code Discrepancies

NRC, in many cases, continues to evaluate thermal-hydraulic safety analysis
codes subsequent to their approval for use. The Semiscale, LOFT, and TLTA
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Babcock &
Wilcox

Combustion
Engineering

Exxon
Nuclear
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westinghouse

General
Electric
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TABLE 4.1

CODE DEVELOPMENT AND USE FILES AUDITED

CCS

STRIKIN-II

RELAP

LOCTA (HOT PIN HEATUP)

* CHASTE (HOT PIN
HEATUP)

" REFLOOD (REFLOOD
HYDRAULICS)

THERMAL-HYDRAULIC
TRANSIENT

TRAP (STEAM-LINE BREAK)

CESEC (TRANSIENTS)

PTS-BWR (BWR TRANSIENTS)

LOFTRAN (TRANSIENT)
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TABLE 4.2
PREVIOUS CODE ERRORS AND MODEL DISCREPANCIES EXAMINED*

ERROR TYPE** APPARENT CAUSE

Did not analyze most E Break size to area

limiting small break relationship not
thoroughly examined

Sign error in gravity E No line-by-line

head term of CRAFT2 checking when code

code was developed

Steamline break results E » ¢ code considered

more severe with new _Jnservative but

code. Did not fill out degree of conservatism

PSC (preliminary safety was not quantified

concern)

Error in reflood vapor E Code was not given a

veating detailed design review
when it was developed

Core pressure drop for D Model was not properly

leakage flow verified against
applicable data

Use of wrong system E Review are only done

pressure during reflood on individual codes,
not overall analytical
methods

REDY errors indicated D Model was not pronerly

by Peach Bottom Test verified against
applicable data

Zirconium-water Reaction E Insufficient review at

Rate time of code development

Upper Head Temperature D Model was not properly

Error

verified against
applicable data

The errors identified do not represent ail of the errors reported
to ?ate. but were selected as examples for the purposes of this
review.

E-Error; D-Model Discrepancy
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TABLE 4.2 (continued)

ERROR

Total steam flow
calculation did not
include safety valve
flow

Numerous programming
errors

Ncnhe reported to date

TYPE**
E

APPARENT CAUSE

Incomplete checking
of computer input card
deck

No line-by-line checking
when code was developed
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programs have been and continue to be used extensively for this purnose in the
area of LOCA analysis verification.

Through the Standard Problem Program, industry and international participants
evaluate the capabilities of their LOCA codes to predict selected experimental
data from these and other facilities. Infrequently, a discrepancy may be seen
between the expected or predicted system behavior and the actual behavior.
Sometimes ‘hese discrepancies are due to atypicalities in the experimental
facility ¢r test conditions, but in other cases these discrepancies can be
traced tack to incorrect models in the codes.

Some recent examples of code discrepancies are TLTA tests 6405 and 6007, Peach
Bottom BWR Turbine Trip tests, Semiscale test $-07-6, and LOFT test L2-2. The
effects of these tests are presently being evaluated.

5.2 Previous Code Errors

The reporting by Westinghouse of the metal-water reaction rate error found in
March, 1978, was not unique for ECCS codes. (In contrast to ECCS codes, most
errors in non-ECCS codes are not reported to NRC). Since 1974, when the
majority of the ECCS models were approved, 4 of the 5 vendors inspected have
reported errors. (Detailed discussions of the causes of some previously
reported code errors are provided in the staff inspection trip reports in
Appendix A to this report.)

These errors were detected in a variety of ways which are generalized as
follows:

Users of the code(s) other than the originators observed anomalous results
which were traced to an error.

Users of the code(s) within the originating organization observed anomalous
results which were traced to an error.

Internal technical audits of codes by the originating organization revealed
errors.

. Test results indicated a code was in error.
The types of errors that typically occur are as follows:
Programming Errors
Errors in the input (erroneous)
Errors in the use of the code (wrong applications)
Models not properly converted to mathematical expressions for code input.

Based on discussions with the vendors inspected in this study, the conclusion
is that the majoiity of the errors reported to d.te were introduced into the
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ECCS codes during the period in which the evaluation models were being developed
in accordance with Appendix K to 10 CFR 50. Development of ECCS models at

that time was done on a priority basis to meet regulation deadlines, and
development and review practices were less than optimum. Moreover, procedures
for code development and control that existed at that time were not nearly as
detailed as those that exist today. Subsequent to the evaluation models being
developed and approved, some vendors did audit their codes again for correctness.

There are numerous errors that are found and corrected by the internal reviews
and checking process before the code is submitted to NRC for approval. Unfor-
tunately, none of the vendors has kept any statistics on the number of errors
detected during the development versus tie numbered detected later. The
concensus of the inspected vendors, based on experience and memory, was that
the review and checkout procedures for codes caught anproximately 95% or more
of the errors. Code files examined did reveal internal memos, notes, etc.,
documenting some error corrections; however, not all error corrections were
documented, and those that were did not corroborate the estimated 95%.

5.3 Impact of Errors

Errors found in thermal-hydraulic safety analysis codes can be either conserv-
ative* or non-conservative.®* These two are addressed for ECCS codes. For
transient analysis codes, the error type is not relevant, due to the present
lack of reporting requirements (see section 4.3.2).

5.3.1 ECCS Codes

For errors discovered in ECCS codes that are conservative (e.g., a heat gener<
ation term inadvertently multiplied 2), the code can still be considered
acceptable with a known "conservative" model in it. If the applicant coes not
wish to take credit for the error correction, then no reanalysis or operating
technical specification change is necessary. If credit is to be taken, then
reanalyses would be required.

For errors that are non-conservative,* staff practice has been to impose an
interim penalty for all operating plants, and to require all of the affected
plants to submit recalculations using the corrected model.

Normally, the correction of an error is accompanied by an application for ECCS
model change. These changes involve the removal of scme conservatisms or
conservative features in the ECCS evaluation models that are not required by
Appendix K to 10 CFR 50. In the past, these changes usually offset the penal-
izing effects of the error, with the result being no net change in the operating
limits of the plant. As a result ECCS, code errors have historically not
impacted the operational limits of affected plants.

T Conservative” means that with the correction, the code predicts less severe
results. Non-conservative means that with the correction, the code predicts
more severe results.
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5.3.2 Transient Codes

To date, only one error has been reported in a transient analysis code. There
was no impact on licensing calculaiions performed with the code because the
error only affected the Anticipated Transient without Scram (ATWS) analyses
being performed as part of a generic study. Other errors may have been found
by the vendors in their transient codes, Lut they have not been reported to
NRC, nor is it required.

Before examining the results of the inspections, a brief discussion of the :
reporting requirements for errors is given both for ECCS codes and for transient
codes.

5.4 Re rtingﬁRgguirenonts
5.4.1 Reporting Requirements for ECCS Errors

The requirement for reporting errors in ECCS codes is found in 10 CFR 50.34 (a)(4)
and (b)(4):

“Analysis and evaluation of ECCS cooling performance
following postulated loss-of-coolant accidents shall be
performed in accordance with the requirements of 50.46 for
facilities for which construction permits may be issued
after December 28, 1974."

If an error is found in an ECCS code, calculations performed with that code
are not considered to be in compliance with Appendix K, and this deficiency
must be reported to the Commission.

5.4.2 Reporting Requirements for Computer Codes

With the exception of the reporting requirements for ECCS evaluation model
errors noted above, the only requirements for reporting errors found in safety
analysis computer codes are those found in 10 CFR 21 and 10 CFR 50.36 regarding
operating plants, and those found in 10 CFR 50.55 regarcding construction
permit applications. The 10 CFR 21 requirements are applicable only if the
error resulted in creating a substantial safety hazard, and are quite specific
regarding notification requiremants once a compliance failure or defect is
positively identified. Notification of NRC within 48 hours is required. The
part 50.55 requirements are applicable if the error "...were it to remain
uncorrected, could have affected adversely the safety of operations of the
nuclear power plant at any time throughout the expected life time of the
plant..." Notification of NRC within 24 hours is required. However, no time
limit is specified regarding how long an organizztion has to evaluate a poten-
tial safety concern in order to establish if the safety concern is justified
and should be reported rnder part 2i or part 50.55.

In the case of the upper head coolant temperature error by Jestinghouse,*
approximately 4 months elapsed between the time Westinghouse was first
informed of a potential code error and the time it was confirmed that there
was a code error. Similarly, a period of 9 months elapsed for the evaluation

*See Appendix A, Westinghouse Trip Report, enclosure (2)
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of a Potential Reportable Concern at GE. No documentation was found in either
case which justified the amount of time taken to perform the evaluations.
However, in the case of the zirconium-water reaction rate error by Westinghouse,*
only 10 days elapsed between the time Westinghouse was first informed by a
company in France using the LOCTA code of 2 potential code error and the time

it was confirmed that a code error did exist. Cespite the wide range of
evaluation times, the acceptability of the evaluation time is questionable.

In the case of thermal-hydraulic transient codes, reporting is not required as
long as reanalyses with the corrected code do not result in previously estab-
lished technical specification 1imits being invalidated. (For example, if a
minimum departure from nucleate boiling ratio (MONBR) was originally calculated
to be 1.5 and subsequent to correction of an error, it was recalculated to be
1.35, the error would not have to be reported because the recalculated MONBR
was less than the minimum allowable MONBR value of 1.3).

There also appears to be considerable ambiguity regarding the reporting of not
only code errors, but also changes to codes. While a vendor can use a staff-
approved code for safety analyses, he can also make a change to that code
subsequent to the staff approval and use it without officially notifying the
staff. The only way the staff would know a change was made was if the code
was not specifically identified as staff-approved in that section of the
Safety Analysis Report (SAR) which identifies methods used.

In addition, if an applicant was aware of an error, he would not necessarily
be required to report it to the Commission. This is because safety analyses
reported in the SAR usually only conclude that results remain above acceptable
limits (e.g., “the minimum DNBR does not drop below the 1.25 limit"). Thus
knowledge of an error does not invalidate the statement that information in
SARs is sworn to be correct to the best of the belief of the applicant as long
as limits are not violated. Moreover, there is nothing to stop an applicant
from compensating a large error in a transient code by making "improvements"
to other areas in the code such that the results obtained with a corrected and
"improved" model still do not violate acceptable limits.

Finaliy, no requirements presently exist for vendors to report any kind of
code errors either to the NRC or the applicants unless they are covered by
contracture requirements.

Regulatery Guide 1.16, "Reporting of Operating Informat on--Appendix A, Tech-
nical Specifications" clarifies the requirements of 10 CFR 50.36 and identifies
types of reportable occurrences that the NRC should be promptly notified of
with written followup. This includes "errors discovered in the transient or
accident analyses or in the methods used for such analyses as described in the
safety analysis report or in the basis for the technical specifications that
have or could have permitted reactor operation in a manner less conservative
than assumed in the analyses . . ." This guide however, is intended for the
operators of a plant, and not the vendors who designed it. Hence, the vendors
must report any errors to the applicants or licensees in order for them to be
reported in accordance with Regulatory Guide 1.16. As mentioned before, there
are no requirements for vendors to report code errors to the applicants.
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6.0 Applicable Standards

The quality assurance procedures of all of the vendors are designed to implement
the requirements of ANSI (American National Standards Institute) standard
N45.2.11-1974, "Quality Assurance Requirements for the Design of Nuclear Power
Plants". This standard has been endorsed by the NRC through Regulatory Giide 1.64,
“Quality Assurance Requirements for the Design of Nuclear Power Plants." The
standard does not specifically state its applicability to computer codes, but
considers codes in the same way it would consider a component or system design.

This deficiency has been recognized and efforts are now underway by the ASME
Nuclear Quality Assurance Working Group on Design Control to propose an ampli-
fication to the design QA practices to provide better guidance specific to
computer codes. It is the inlent that this information will be added to
ANSI/ASME NQA-1-1979, “Quality Assurance for Program Requirements for Nuclear
Power Plants."

In addition, ECCS evaluation model codes must also meet the requirements of
Appendix K to 10 CFR 50. These requirements impose uniformity of many aspects
of the calculations models and are not QA requirements. However, experience

has shown Appendix K to require controls similar to quality assurance procedures.

In addition to ANSI N45.2.11-1974, there are several standards which have been
developed or are currently being developed by the ANS-10 Standards Committee
of the American Nuclear Society which are described briefly as follows:

(1) "Guidelinecr for Verification of Computer Programs" provides users with
information about the models being represented, the thoroughness of the
software testing effort, guidelines for types of information that should
be supplied for verification, and information that facilitates modifica-
tion, maintenance, and transportability of computer codes.

(2) "Guidelines for the Documentation of Computer Programs," ANSI-N413,
facilitates the effective usage, transfer conversion, and modification of
computer codes.

(3) "Guidelines for Considering User Needs in Program Development," ANSI/
ANS-10.5-1979, ensures the proper application and simplifies the use of
the code. The intent is to encourage the development of a product that
will be easy to apply correctly.

ANSI-N413 and ANSI/ANS-10.5-1979 have been issued and are ava‘lable to the
industry. However, they have not been offigially endorsed by NRC through a
Regulatory Guide. The need to officially endorse these standards should be
explorad by NRC.

7.0 Indugs;y Practices
7.1 Code Development and Modification Practices

Many times errors are introduced in a code during its development or modifica-
tion. This section examines present industry practices in the area of code
development and modification.
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The primary responsibility for assuring that a code does not contain errors
rests with the individual deing the development or modification. The size ind
complexity of present generation thermal-hycraulic safety analysis codes is
such that only the developer truly understands the overall logic that went
into designing the code. It usually takes well over a year for a reviewer to
learn the code and to gain the same level of insight and understanding as the
developer. To do this, the reviewer must work with the code on 2 full-time
basis. Typically, this is not done, due to excessive manpower costs.

Code developers are highly competent individuals because of the complexity of
the codes they develop, the impact on safety the results of these coses will
have, and the detailed review the codes will be subjected to by NRC. In some
organizations, the code developer also programs the equations, models, and
correlations into the computer language. In other organizations, there is a
separate group of programming specialists who program the code in cooperation
with the code developer.

After the basic code is programmed and operational, it undergoes checkout and
verification. This is typically performed by the code developer as well.
There is no specific set of procedures tc ‘ollow during this stage of the
development and the extent of checkout and verification is usually determined
by the developer.

There are various methods tor design verification. The three methods discussed
in ANSI N.45.211-1974 are design reviews, alternate calculations, and qualifi-
cation testing.

Some code developers compars. cneir results to similar calculations for pre-
viously designed plants, w.ile others used alternative calculations, such as
other codes or hand calcu *tinne to check their work. In many instances, the
modified version of a code was run, the new results compared with the old
results, and any changes observed were determined to be consistent with the
modification made.

At this point, it is worthwhile to note the verification work that was per-
formed by CE on two of their ECCS evaluation model codes, STRIKIN-II and
CEFLASH. The STRIKIN-II code had never been thoroughly reviewed so CE had two
relatively new engineers review the STRIKIN-II cede. This served both to
familiarize the engineers with the code, as well as to find any errors. The
review consisted of essentially rederiving the constitutive equations and code
logic. As a result of this review, CE uncovered a number of errors, all but

ore of which had a negligible effect on the calculated peak cladding temperature.
Because of the errors found in STRIKIN-II, the same kind of review was done

for CEFLASH. No errors were found, and hence nothing was reported.

when asked why they did the review, CE stated that the impact of finding
error in licensing coces was great enough to have them look for errors at
that .ime rather than to have them appear unexpectedly at some later time.
Thay said that if NRC did not place the importance it does on small errors,
they probably would not have performed the review. The total manpower
expended to review the STRIKIN-II code was about two manyears.
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In reviewing the extent of the verification and checkout work in codes, it was
difficult to determine what had been done, since generally either the documen-
tation was incomplete or no documentation existed at all. Moreover, the .or-
rectness of a code submitted for staff review is not attested to by a signed
affadavit at the time of submittal, as is required for all docket submittals.

ANSI N.45.2.11-1974 requires that "design verificaticn shall be performed by
any competent individuals or groups other than those who performed the original
design but who may be from the same organization." In actual practice, there
are essentially two design verifications, one by the code developer and one by
an independent verifier. The review by the code developer is much more rigorous
than the one by the independent verifier and usually i: performed by alternative
calculations or methods of verification o*her than design review.

The independent verification is almost always performed by design review. In
some cases, the design review can be quite short. For example, see item B.)
of enclosure (1) to GE trip report of Appendix A.

Many, but not all, thermal-hydraulic safety analysis codes undergo some quali-
fication testing. For ECCS codes, participants in the Standard Problem program
compare their codes predictions against experimental systems data such as from
the Semiscale, TLTA, and LOFT facilities. (During one inspection, a vendor
informally mentioned that they considered the staff audit calculations a form
of independent verification.) BWR transient codes are being compared against
some tests run at the Peach Bnttom BWR plant. These comparisons and results
are not considered by most of the vendors to be part of code verification
files however. The reason given by the vendors for this with regard to ECCS
models is that the ECCS models have been approved by NRC, and therefore are no
longer being evaluated by the vendor.

In fact, B&W procedures state that the verifiction requirements are waived
when the code is considered consistent with applicable NRC regulations (see
item II of enclosure 2 to the B&W trip report in Appendix A). The a‘nument
given to justify this waiver is that regulatory requirements usually impose
unrealistically conservative assumption: to be made in certain areas so that
meaningful comparisons to data would not be possible.

The staff rejects this argument since in most instances the conservative
requirements involve specific methods and do not affect the overall structure
of the model. Thus, replacement of the individual conservatisms with best-
estimate methods wouid allow meaningful comparisons to test data to be made.
Finally, the staff believes that the responsibility to assure the correctness
of the plant safety evalu.tions rests with the licensee.

Qualification testing can only uncover major code errors and not minor code
errors. This is particularly true for ECCS codes. Present uncertainty bands
on code calculations of cladding Lemperatures are on the order of a few hundred
degrees due to both calculational and measurement uncertainties and three
dimensional variations in data. Any errors which impact the results by less
than this amount would most likely not be detected based on data comparisons.
Therefore, verification by alternate and/or hand calculations would most

likely be the best way to determine if small errors exist.
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Some vendors have utilized codes that were developed by organizations other
than their own. There are no requirements that these codes be developed in
accerdance with any quality assurance procedures, and it is up to the vendors to
assure their accuracy. None of the vendor's procedures distinguish between
codes developed within their organization and those developed outside of their
organization with regard to verification. Since the major part of code veri-
fication is typically done by the code developer, the above methods appear
inadequate, and it could not be determined if quality assurance practices in the
absence of specific procedures were sufficient for verification of codes
developed by others. (See item 2.8 in enclosure (1) of the ENC trip report in
Appendix A.)

7.2 Code Use and Control Practices
7.2.1 Code Use

Code users may be either the code developer or others. Errors in code use can
be made in a number of ways, such as errors in input data (e.g., the wrong
number was inadvertently punched on a card.), input data derivation errors
(e.g., the wrong initial upper head fluid temperature) errors in using code
results (e.g., a code calculation was prematurely terminated resulting in a
wrong output parameter value) and code applicability errors (using a code for
a set of conditions for which the code was not intended to be used).

Project ECCS files that document the ECCS calculations for specific plant
analyses were examined in a few of the vendor organizations. These files were
generally well organized and documented. Input data derivation and trace-
ability to the source was thorough. While verification is performed on the
input data derivation information, there does not appear to be any checking or
review of this information after it has been transferred to the actual code
input (e.g., on punched cards). Most of the ECCS codes however, print out the
input data so that the input actually used can be checked as part of the
output verification. In some instances, calculations are submitted to NRC
before the checkout and verification work is completed and properly documented
(see item C.13 of enclosure (1) to CE trip report in Appendix A).

7.2.2 Code Contro)

Codes are usually controlled and maintained by a code custodian. The responsibility
of the code custodian is to see that the proper, approved, versions are being

used for analyses, and that all code modifications are done in accordance with
established procedures.

8.0 Observations

Appendix A to this report contains trip reports issued by the Analysis Branch
of NRR after each vendor inspection. Appendix B to this report contains
inspection reports issued by the Region IV Office of Inspection and Enforcement
a‘ter each vendor inspection. These reports document specific observations
made during the inspections.



21

8.1 NRR Trip Reports

After each inspection, a trip report documenting the NRR staff's observation
was issued and a copy placed in the Public Document Room. Each vendor was
advised of the availability of the trip report.

8.2 Region IV Inspection Reports

As stated previously, Region IV inspections have two distinct objectives;
(1) to determine if the vendor's procedures fulfill the commitments of the
approved quality assurance program, and (2) to determine if the vendors are
follewing their procedures.

Failure to do either of the above is cited by the inspector as a deviation,
which requires corrective action including the identification of measures to
be taken to prevent recurrence.

At the end of each inspection, the IE inspectors conduct an exit interview
with the vendor management, at which the vendor is advised of any deviations
found. During the exit interviews for the inspections conducted for this
review, the NRR staff also advised the vendors of the staff's observations and
any items for their consideration.

Subsequent to each inspection, Region IV issues a formal inspection report to
the inspected organization. These reports identify deviations, as well as
other items for consideration. The vendors are required to respond within

30 days to any deviations identified. This response must identify the correc-
tive action and any measures to prevent recurrence. Vendor responses to the
inspactions conducted for this review are provided in Appendix C.

8.3 Deviations

One deviation, the lack of a procedures to report change to the evaluation
mode]l to the NRC as required by Appendix K to 10 CFR 50, was found at three of
the inspected vendors. This deviation was found during the third of the five
inspections, and the two vendors incpected earlier whose procedures were not
specifically reviewed for this requirement, were inspected for compliance at
the next scheduled inspection (early CY'79)

Other deviations involving failure to follow procedures were found at all of
the inspected vendor organizations.

9.0 ACRS Comments

On January 16, 1979, the NRR staff presented its preliminary conclusions and
recommendations from the code inspections to the ACRS ECCS subcommittee and
its consultants. The Subcommittee commended the NRR staff on its trip reports
(Appendix A) and raised numerous questions on the code development process,
along with some concerns in specific areas. These were discussed at length,
and the subcommittee concerns and comments are considered in the conclusions
and recommendations of this report.
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There were no unresolved areas of concern. The subcommittee chairgan informed
the full committee in February, 1979 of the outcome of the subcoumittee meeting.
The full committee has not requested a briefing by the staff.

10.0 Conclusions

As a result of observing vendor practices in the area of thermal-hydraulic
safety analysis code quality control, a number of conclusions were drawn.
These conclusions either address the general adequacy of existing controls
(section 10.1) ar identify deficiencies in present practices and procedures
(section 10.2 through 10.4).

10.1 Genera! Adequacy of Existing QA Requirements

A. 10 CFR Part 50, Appendix B and Regulatory Guide 1.6&, which endorses
ANSI N45.2.11-1974, "Quality Assurance Requirements for the Design of
Nuclear Power Plants," are considered acceptable controls for the development
and use of computer codes. The licensing procedures and criteria for
accepting QA programs are contained in Standard Review Plan sections 17.1
and 17.2, which address the applicability of Regulatory Guide 1.64
(ANSI N45.2.11-1574).

B. Based on review of the vendors' computer code quality assurance procedures,
the NRR staff concludes that the vendors' procedures are reasonably
uniform in content, scope, and applicability, and are generally accept-
able for application to safety analysis computer code development and
use. However, there were observed cases where the procedures do not
adequately address key elements of the design and safety analysis process.
Examples of these, which are discussed in more detail later in this
section, are listed below:

1. Content and organization of code files
2. Verificatiun
3. Documentation

C. The vendors are continually revising their procedures to eliminate
ambiguities, extend applicability, and, in general to improve them. In
some cases it was found that present procedures are the fourth or fifth
revisions of procedures that existed four years ago, or that procedures
in force today did not even exist four years ago.

D. The staff believes that staff audit calculations of vendor analyses
provide a necessary indpendent check on the adequacy of vendor computer
models. Previous experience has shown the NRC audit calculations to be
beneficial in uncovering errors in vendor models. In addition, they
provide increased confidence in the adequacy of vendor models by staff
confirmation of vendor analysis conclusions.
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Among the computer codes audited, the ECCS code files were generally
better organized than the non-ECCS code files. This was primarily because
of the stricter NRC requirements placed on ECCS codes and the greater
attention given to them by NRC.

Most of the errors reported to date were introduced into the codes during
the code's development, or at times when major revisions were made. In
particular, many of the reported errors wer< made during the initial
period of compliance with the ECCS rule (10 CFR 50.46 and Appendix K to
10 CFR 50) in 1974.

The codes are generally developed and used in accordance with established
procedures and good engineering practices, and it is expected that major
errors should have a low probability of occurrence if these procedures and
practices are properly followed, and the codes are adequately verified
through alternate calculations and qualification testing.

The percentage of errors that are found after a computer code is released
s small compared to the percentage found during code development and
checkout, based on vendor estimates. While no actual statistics exist,
the vendors agreed that most of the errors are found during development

Independent verification is primarily Dy design review. A majority of
verification work utilizing methods other than design review 1s usually
done by the developer. Based on the observed vendor engineering practices,
independent verification by design review is acceptable if other methods
(alternate calculations or qualification testing) are performed as well

The other methods do not necessarily have to be performed independently,
however [f independent verification by other methods is feasible however,
we would strongly encourage its use.

nforcement of Existing Requlations

The following conclusions pertain to area of code development in which
.

N45.2.11-1974 requires procedures where procedures presently do not

exist. Table 10.1 summarizes these areas.

A.

Code Identification

In one case, it was found that more than one version of a
yet both versions had the same identification (see item II
to B&W trip report in Appendix A). The requirement for a
requiring appropriate identification of codes and code revi
identified in sections 4.2 and 4.5 of ANSI N45 2.11-1974.

rmal Notification to Code Users of Code Modifications
de Status

In one case, it was found that the only way code modifications and/
changes in code status were transmitted to the users was by the cod
Custodian informally telling the users, with no formal transmitta)
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TABLE 10.1
AREAS FOR IMPROVEMENT REQUIRED TO MEET ANSI N45.2.11-7974

REQUIREMENT LOCATION IN

ITEM ANSI N45.2.11
Procedures for Code Identification 4.2, 4.5

Procedures for formal notification of code
users of any code changes and/or changes in
code status 8.0

Procedures for Correcting Codes
with Errors 9.C

Procedures for follow-up and ciose-out
actions when problems with codes are
identified 9.0

Procedure which requires that procedures

be examined in the event of an error to

determine if the error was caused by a

fault of the procedure 9.

ro

Procedures for documenting verification
scope 6.1, 6.3

Procedures for usiny codes in applications
other than thase fur which the code was
originally developed 6.2

Procedures for using codes in overall
analysis models ‘where a model is
composed of two or ~are codes) 6.2
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identifying the changes. (See item 3.6 of enclosure 2 to Exxon trip
report in Appendix A.) The requirement for a procedure requiring the
formal notification to users of code modifications and/or changes in code
status is identified in section 9.0 of ANSI N45.2.11-1974.

Correcting Codes with Errors and Follow-up Actions When Problems with
Codes are Identified

In one case it was found that an organization did not have a procedure
requiring Lhe correcting of codes with known errors and another organiza-
tion did not procedurally control the follow-up and closeout of problems
identified with codes (see item B.9 of enclosure 1 of GE trip report and
item 2.11 of enclosure 1 of ENC trip report in Appendix A). Both of
these items require procedures by section 9 of ANSI N45.2.11-1974.

Reexamination of Procedures in the Event of an Error

The staff found that one organization (see item A.9 of enclosure 2 of
Westinghouse trip report) did not require that procedures be reesamined
to determine if a code error was the fault of the procedures. The
requirement for such a procedure reexamination is in section 9 of

ANSI N45.2.11-1974.

Documentation of Verification Scope

For almost all the vendors, the scope of verification efforts was not
documented (see item 3.10, section 2, enclosure 1 of ENC trip report;
item B.4, enclosure 1 of GE trip report; item 4.17, enclosure 2 of
Westinghouse trip report; and item 2.3, enclosure 1 of CE trip report,
all in Appendix A). The requirement for such a procedure, particularly a
checklist similar to that found in section 3.2 of ANSI N45.2.11-1974 is
in sections 6.1 and 6.3 of ANSI N45.2.11-1974.

Use of Codes Outside of Intended Range and in Overall Analysis Methods

Present vendor procedures appear to only address code verification and
code use within the context of an individual code being used within its
intended range of application. In one instance, it was found that an
error resulted because a vendor used a code incorrectly as part of an
overall evaluation model (see item C.3 of enclosure 1 of GE trip report).
This could have possibly been precluded had a procedure existed requiring
the verification effort to consider integral code use as part of a more
extensive analysis model (e.g., evaluation model).

Similarly, another vendor applied a transient code to a problem outside
of its intended range (see section 4.2.2). It is believed this would not
have happened had a code verification procedure been in place requiring
verification of code application.

The procedures identified above are considered required by section 6.2 of
ANSI N45.2.11-1974.
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Since the items identified above are all considered to be required by

ANSI N45.2.11-1974, IE will inspect each vendor for these prccedures at a
future scheduled inspection and require these procedures if they already do
not exist.

10.3 Additional Recommendations for Improvement

The following items are presently not required by existing regulations, regu-
latory guidance, or ANSI standards. As such, they are presented as recommen-
dations for further consideration.

A. Reporting of Computer Code and Analysis Model Errors and/or Deficiencies

10 CFR 21 and 10 CFR 50.55 set forth the requirements for the reporting
of defects and noncompliance for operating plants and construction permit
applications respectively. In particular, 21.21(b)(2) requires "Initial
notification... shall be made within two days following receipt of the
information," and that "...if initial notification is by means other than
written communication, a written report shall be submitted to the appro-
priate »ffice within 5 days after the information is obtai-:d."

Part 50.55(e) states, in part, "The holder of a construction permit shall
within 24 hours notify the appropriate Nuclear Regulatory Commission
Inspection and Enforcement Regional Office of e€.ch Reportable Deficiency."

A1l vendors procedures included a prec...ion for reporting code errors or
deficiencies. These were called a PSC (Potential Safety Concern), a PRC
(Potential Reportable Concern), or something sim lar. Potential Safety
Concern repcrts are initiated at the staff Jeve’, or above (see item B.10
of enclosure 1 of GE trip report in Appendix A for example).

If the engineer decides that the problem, whatever it may be, is not
considered reportable, then it goes no further, with no documented justi-
fication as to why it was not reportable.

Of more importance however, is the lack of requirements for vendors to
complete the necessary evaluation in a timely manner once a poiential
concern has been identified. From the vendor design review files
examined, these evaluations of potential safety concerns took anywhere
from a few days to about 9 months.

The vendors have been found to be in compliance with the requirements of

10 CFR 21 or 10 CFR 50.55, , in that the only time limits they are required
to meet are those set forth in 10 CFR 21 and 10 CFR 50.55 from when the
potential error or deficiency was judged to be real and reportable.

It is therefore recomrended that NRC should consider the establishment of
specific time 1imits for vendor evaluation of potential safety concerns,
and requirements for more thorough documentation by vendors of the dispo-
sition of potential safety concerns found not reportable. Alternatively,
reporting requirements to NRC of potential safety concerns when they are
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filed in vendor organizations might also be considered. Expansion of any
requirements to the industry in general (applicants and licensees) may
also be desirable.

Errors and/or Model Changes Not Reportable Under 10 CFR 21

Vendors are not required to report any model errors found or changes made
to safety analysis codes (see item 2.2 of the enclosure to CE trip report
in Appendix A for example). For changes made to previously approved
codes, the only way the staff can become aware of the change is if the
vendor voluntarily notifies the staff, or if the SAR does not identify
the code as staff-approved.

With regard to transient analysis code errors, correction of errors to
comply with staff-approved models does not require any reporting of the
errors as long as reanalyses with the corrected code do not invalidate
any previously approved technical specifications limits. Moreover, the
vendors have no requirements to reanalyze with the corrected code all
plants whose technical specifications were based on the code with the
error.

Even if the vendor does report the error to the applicant, the applicant's
sworn affadavit attesting to the correctness of the submitted analyses
remains valid because the affadavit attested only that the allowable
limits were not exceeded, not that the specific results were correct.

Only if the applicant is made aware that the error results in allowable
limits being exceeded is he requiren to notify the Commission that the
affadavit is no longer correct. It is recommended that NRC should con-
sider the establishment of specific criteria for the reporting to NRC of
errors and modifications in non-ECCS safety analysis codes. In particular,
the consideration should be extended to other types of codes (e.g.,
seismic, structural) as well as Thermal-hydraulic Safety Analysis Codes.

Code Classification Levels

A1l of the vendors have defined code classifications, such as master

code, developmental code, conditionally certified code, and fully certi-
fied code. While most safety analysis codes have been in use long enough
that they should be classified in the highest quality category, in practice
most of them remain in classifications less than the highes® category

(for example, see 3.9 of enclosure 1 of ENC trip report and item VIII of
enclosure 2 to B&W trip report, both in Appendix A).

Codes used for safety analyses should be maintained in the highest quality
category. It is recommended that NRC consider establishing specific
requirements that would require vendor procedures to identify the maximum
time a code uscd for safety analyses can be maintained in less that the
highest quality category before it must be recategorized into the highest
category.
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Independent Verification

The majority of code verification was found to be done by the code
developer and not by the independent verifier. Most of the independent
verification work was done by design review in the case of codes developed
internal to the user organization. For codes developed outside of the
user organization (e.g., developed by an independent contractor), there

is no requirement that the outside organization meet the requirements of
ANSI N45.2.11-1974 or that the developer operate under an approved QA
program. (See item 2.8 of enclosure 1 of ENC trip report in Appendix A.)
The user organization is only required to verify the code, and thus could
verify it only by design review. Codes developed external to the user
organization should receive verification more extensive than design

review only. Therefore, NRC should consider establishment of requirements
for independent verification of codes by other means in addition to

design review if the code is not developed within the user organization

or under an NRC-approved QA program.

Code File Index

|
|
|
None o. the vendors inspected produced an index of the project or code
development files. 7...s made it extremely difficult for both NRR and IE

to determine what information was contained in a file (see item 2.1 of

the enclosure tn the CE trip report in Appendix A for example). Typically,

the staf’ woula request information on a code and, as questions arose,

the vendors would produce more documents.

If a central index existed listing all documents composing the code
design or project file, it would be advantageous to each vendor and also
greatly aid NRC during inspections. Therefore, NRC should consider the
need for a requirement for vendors to keep central indices for all code
design and project files.

Code Submittals

In two cases it was found that code analyses results were submitted to
NRC for approval prior to completion of all verification work; specific-
ally the signing and dating of forms by the independent verifier. (See
item 2.6 of enclosure 1 to ENC trip report and item 2.13 of the enclosure
to the Lt trip report, both in Appendix A.)

In one case, this practice has been corrected. In the other, confirmation
of one or two items was needed to complete verification. However, verifi-
cation is considered complete only when the independent verifier signs

and dates the appropriate form. The staff has always assumed that infor-
mation submitted for review and approval has been properly verified.
Therefore, NRC should assess the need for a requirement that vendors
complete all QA requirements through independent verification prior to
submitting any information to NRC for review and approval.
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As a result of this, the staff intends to confirm early in tecpnical
reviews that all verification work has been completed. This will most
likely be done through the normal question and answer process.

Topical Repo'‘ts

It appears that while computer codes undergo "n independent verification,
there is no requirement for the topical reports that describe such codes
to undergo a similar independent verification for correctness. Moreover,
there are no requirements for vendors to correct errors in the topical
reports {see item A.11 in enclosure (2) of Westinghouse trip report).
Since the NRC staff presently bases its review and approval of computer
codes on the topical reports submitted, NRC should consider the need for
requirements for vendors to independently verify the topical reports
describing codes submitted to NRC.

Extension of Code QA/QC Practices

The inspections performed in this study focused on computar codes from

one area of nuclear plant design, namely thermal-hydraulic safety analysis
codes. From this, the staff obtained a fair understanding of NSSS vendor
and fuel supplier quality assurance procedures for all types of codes.

We do not recommend any further investigations in the near future for
other types of codes used in NSSS vendor or fuel supplier organizations.
However, NRC should consider conducting similar investigations of computer
code quality assurance practices and procedures in other areas of the
nuclear industry (e.g., architect-engineering firms, utilities, and NRC
contractors). In addition, NRC should cons ter the need to setup internal
quality assurance procedures for staff engineering audit calculations.

Quality of Information Submitted to NRC

Some of the reactor vendors expressed a view that NRC performed an inde-
pendent check of their calculations. NRC does not have the capability to
independently check all vendor calculations. Staff analyses are of the
audit type in selected areas and are not meant to confirm completely the
adequacy of a design. Therefore, vendors and applicants (or licensees)
should be reminded that they are fully responsible for the quality of
their calculations. Moreover, NRC should consider the need for generic
submittals, code descriptions, and all engineering calculations to be
accompanied by an affadavit from the vendor attesting to the correctness
of the i. rmation submitted as is required for docket submittals by
applicants.

Additional Actions to be Performed by the Staff

NRR-IE Interface

Both the NRR and IE staff benefited from the experience gained in the
inspections. In addition, the staff believes that many of the inspected
organizations benefited from the NRC's review of their code development
procedures.
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Based on reviews of vendor code files, the quality of staff review of
computer code topical reports could be increased, and the time required
to review a code could possibly be decreased if the reviewer had access
to a code file during the review (for example, during a scheduled IE
inspection). The reason for this is that much information normally not
submitted in a topical report exists in the code files. For the most
part, the NRR reviewe~ is not aware of this information and would not ask
for it during the normal review. Knowledge of what is in the files would
aid the reviewer in developing specific questions (as opposed to a general
probing type of question) and would broaden his insight into the code
develcpment. In addition, the NRR reviewer could assist the IE inspectors
to determine specific areas they shouid inspect.

Based on the above, the NRR staff intends to work with IE more closely
during inspections of vendor code development practices.

IE Procedure Development

IE utilizes inspection procedures in conducting inspections. No procedures
provide specific guidance, however, on the inspection of computer code
development and use, particularly in identifying what areas should be
inspected and to what depth. Since an inspector is not expected to be
aware of detailed problems or areas of concerns NRR may have with codes,
an inspector's conclusion that a procedural requirement has been met does
not necessarily mean that the work is either applicable or complete. For
example, all that may be required procedurally to demonstrate that a code
has been verified is a signature of the independent verifier. The IE
inspector would find this acceptable since this is all the documentation
required by the procedure. However, the verification work done may be
wholly inadequate or insufficient for the problem at hand. With an
inspection procedure specific to computer codes, then more detailed
guidance would be available to the inspector regarding wiat areas should
be inspected in more detail than others, what areas are of more concern
than others, etc.

Therefore, the IE staff will consider developing inspection procedures
for computer code development and use.

Review of Additional ANSI Standards

In addition to ANSI N.45.2.11-1974 endorsed by NRC, there are two additional
ANSI standards presently available which pertain to quality assurance for
computer code development and use. These standards have not been endorsed
by NRC however. g

Therefore, NRC should review ANSI-N413, "Guidelines for the Documentation
of Computer Programs" and ANSI/ANS-10.5-1979, "Guidelines for Considering
User Needs in Program Development." If found useful and acceptable,
these standards should be officially endorsed by NRC through issuance of
a Regulatory Guide.
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Regquirement Clarification

As stated previously, the applicability of ANSI N.45.2.11-1974 to computer
code development and use has not been clearly defined. IE initially did
not consider certain recommendations for procedures as required by exist-
ing regulatory guidance. Subsequent interpretation by the Quality
Assurance Branch, NRR has determined these recommended procedures are
required by ANSI N45.2.11-1974. The Quality Assurance Branch has taken
steps to provide clearer guidance in the Standard Review Plan as to the
controls that apply to the development and use of computer codes.
Specifically, the controls being required in Chapter 17 (Quality Assur-
ance Program) of Safety Analysis Report by the revised Standard Review
Plan are as follows (the underlined sections indicate revisions);

1. Activities related to Quality Assurance Program (17.1.2) are accept-
able if:

- A commitment that the development, control, and use of computer
code programs will be conducted in accordance with the QA
program and a description of how the QA program will be applied.

2. Activities related to Design Control (17.1.3) are acceptable if:

3A  The scope of the design control program includes design activi-
ties associated with the preparation and review of design
documents including the correct translation of applicable
regulatory requirements and design bases into design, procure-
ment and procedural ducuments. Included in the scope are such
activities as field design engineering; physics, seismic,
stress, thermal, hydraulic, radiation, and the SAR accident
analyses; associated computer programs; compatibility of
materials; accessibility for inservice inspection, maintenance,
and repair; and quality standards.

38 Organizational responsibilities are described for preparing,
reviewing, approving, and verifying design documents such as
system descriptions, design input and criteria, design drawings,
design analyses, computer programs, specifications, and procedures.

3C1 Errors and deficiencies in approved design documents, including
design methods (such as computer codes) that could adversely
affect structures, systems, and components important to safety
are documented; and action is taken to assure that all errors
and deficiencies are corrected.

3E2 Procedures are established and described for design verification
activities which assure the following:

€. Procedural control is established for design documents
that reflect the commitments of the SAR; this control
differentiates between documents that receive formal



design veri“ication by interdisciplinary or multi-
organizational teams and those which can be reviewed by a
single individual (a signature and date is acceptable
documentation for personnel certification). Design docu-
ments subject to procedural control include, but are not
limited to specifications, calculations, computer programs,
system descriptions, SAR when used as a design documents,
and drawings including flow diagrams, piping and instrument
diagrams, control logic diagrams, eiectrical single line
diagrams, structural systems for major facilities, site
arrangements, and equipment locations. Specialized reviews
should be used wh:n uniqueness or special design consider-
ations warrant,

3E4 Procedures are established to assure that verified computer
codes are certified for use and that their use 1s specified.

Activities related to Document Control (17.1.6) are acceptable if:

6A1 The scope of the document control program is described, and the
types of controlled documents are identified. As a minimum,
controlled documents include:

Design documents (e.g., calculations, drawings,
tions, analyses) including documents related to «
codes.
Activities elated to Nonconforming Materials. Parts, o
Components (17.1.15) are acceptable if:

N
|
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15.1 Procedu~es are established and described for identifica-
tion, documentation, segregation, review, disposition, and
notification to affected organizations of nonconforming
materials, parts, components and as applicable to services
(Including computer codes) if disposition is other than to
scrap. Ihe procedures provide for an independent review
of nonconformances, including disposition and closeout.
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Enclosure (1) documents the repor< of the trip which Paul Norian, Rene
Audetta, and [ tock to ENC on Qctober 31 - Novemper 2, 1378. The puroose
of this trip was 0 accompany the Regicn [V inspector (0. Anderson) on
their inspection of ENC's QA cantrols for Safety Analysis Code Jevelcpment
in the thermal-nydraulfc area.

The obsarvations reporiad in Enclosure (1) are consistant with the inspection
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procedures, it is not the intent of this report to zut forth such
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2.0

ENCLOSURE 1

[ntraducstion

On October 31 - November 2, 1978, P. Norian, 3. Sheron, and R. Audet:a
accompanied 0. Ancarson of Region [V on an inspection of ENC's QA controls
for Safety Analysis code development in the thermal-hydraylic area.

The two computer csdes originally intended %0 be inspected were RELAX and
PTS-3WR. [% was Tearned that the RELAX code was stil’ under development
and that very little documentation was availadle. RELAX's prececessor,
RELAP, was therefore Tooked at.

The PTS-3WR code is used %0 predict the transient denavior of 3WRs “or non-
LOCA events. RELAP fs used %0 calcylate the >lowdown and the reflood hydraulics
of the LOCA accident. Uniike previous inspections, Exxon has not reportad

any code errors to data, and therefors 1o examples of previous ervors were
tracad thraough %.e procadures.

Areas for Consideration bv Sxxon Management
The following 15 itams were identified to the Zixcn management for consigeraticn
at the end of the fnspection, and are documented is “ollows:
1. There are no formal procadures for the documentation, timely assess-
ment, and resolusion of potantial safety concerms, nor are there any
pracadures for reporting ICUS mocde! changes per the requirements of
10 CFR 30, Appendix X.
2. There are no procadures considered 3y Zxxon <0 Se applicapie %3 zace
develooment. Sxisting srocadures are oniy csnsidered ipoiicaglias <3

code use.

-
.

Verification information snouid Se zocumented in the aroject #ilas.
Exxon 1130 stataa that vanagement signatures on oofcal megort I3nstiiutad

ver<fization Sy design reyiew. We 20 not celfeve this <3 de an iccaotan’e
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10.

methed of verificaticn,

“hen changes are made %0 the code, lettaers to code users informing
them of the change(s) should be issued and included in the cade file.
when code versions are approved, “he approval letlers should e keot
in code file.

In some {nstances, signatures indicating that independent checks were
performed on final calcylations were not found,

[t was found in scme cases that fnput data caiculations were dated
aftsr the ECCS analyses were compietad and the tgpical reper< agproved
By Zxxon Management and submittad to NRC. Independent checks were
datad as much as three months afsar Management aporoval. (This was “ound
oy Zxxon in previous intarmal audits and corrective action taken.)
There {s no pracadure which requires input data, as it is put inta
the code, %0 be independently checked.

Zxxon should have procadures specific to how codes deveioped by Ixxon
coNtrIciors ire 0 be checked out and verified by Zxxon. These pro-
cadures should de more specific than <hose that sresently axist in
the area of verification reqguirements.

Procadures 40 not exist which describe the detailed presaration,
development, review, aoproval and cantral 3f computar coces.
Procedures relatad 0 code <develcpment activities sheould address the
details of sreparation, campietion, checking, signing, i‘dentificaticn,

indexing, e%c. of calculation farms.
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11, Pracadures 2c not address hcw Yaster caodes which contain aamitzad
erars, are to be flagged and correctad.

12. The categorization of codes {nto three classes; mastar, developmental, and
special, does not appear %3 be sufficient to assure protection of NRC-
aporoved codec  More specific categorization which provides detlar
protection of NRC-approved codes 2gainst unauthorized modification is
recammended.

13. There is no evidence that code design and project files are indexed, nor
is there any requirsment that they e indexed. Without indexing,
shere s no record of what documents constituta 3 code design ar project
fila.

14, DOefinitions in procadure XN-NF-300,002 should bde more extansive, encompassing
such {tams as verification, qualification, etc...

15. In some {nstancas, calculational files are only signed >y the checker
on the first page. This signature is intended %o indicate that ail
pages of the calculation were checked. 3ettar confidenca that all jages
were hecked would be abtained if (1) a' 7 pages were signed, ana [2)
the checker documentad in 2 drief statement the ax<ant and scice of The

check.

3.0 Qther Chservasticns
1.1 Zxxon does not cansider their sracedures applicable 3 camouter cice
ieveicoment, 5ut only %3 use. The :2ae custadian normaily makes 2
change 3 the code and checks cut the 2f“ect 3F the change imself.
The incepencent verification Iomes i1Bout with code usa. At the Time
*he z3ce ‘s used, the incecendant checker ver<“iag 371 changes mace
srevigusiy. .% Joes not acoear :hat the ~sviewer C3uic 2ven letarmine

wnas, ‘¥ iny, sreyfous z3ce chances tad n e inSwer.



3.2 Cade changes made are docurentad ‘n 3 notabook entitled “RELAP Docu-
mentation UCS". They contain a code 1isting showing the ypdates, and 3
comparicon of the results to a standard case in order to datarmine
the effects. The standard case s supposedly a short running groblem
wrich tests sany of the RELAP features. The comparisons ire made at
0, .2, .5 seconds of transient time. The thecry {s that minor effects
sn the standard case will be minor for a dig plant. Conversely, large
effects on the standard case are “yrther investigated with large plant
analyses.

3.3 For the ZCCS analyses of the R. . Ginna plant, the ingut Jata
derivation frem SAR information was well <documented and signed Dy loth the
develover and checxer. Any comparison of the results however, with
other data, (1.s., previous calculaticns, etc.), was not documentad.
There was 7o signed calculational form that the output was reascnable,
or that it was independently verified. Exxon statad that the Manager
signof’ signatures an the first page of IN-NF-77-38 (ZCIS Analysis "or
the . £. Ginna Reactor with ING WREM-{I WK Zvaluation Model) con-
stitutad =he signature of the verifier(s).

7.4 The desisn #4le contained all changes (version) %3 the code. Far
changes wnich were made Sut not submitiad %3 NRC, documentation eas
not thorough, Howaver, when a “1ture version ~as submitlad 3 NRC,
111 srevious changes were included, and the zZesign #ile cantains

applicadble rages 37 the sutmitzal in enich 21! <hanges were Zescr<led.

ippraval lettars “‘rom MRC are not ‘ncluced in the files however,
3.5 Far the GINNA analyses, the TOCOEZ calculaticns have the slaca an the
camputar Jutout for the prefarer aind clhecker 0 sign. No signatures

were ‘ound ser 5.3.1 of N-NF-300,202. Alsc, no slaces “or signatures
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3.6

3.7

3.3

3.9

3.10

Se

were found on the RELAF calcylattons, and no calcylaticnal forms
(signed) were found, per XN-NF-300,002.

The design record file did not contain fntermal lettars informing user's
of code modifications as they are made. The zode custodian shouls fssue
such a lTetZer.

when Sxxon takes aver responsibility of code, then it falls under CA.
E£xxon does have design reviewers with the contracztors, But they are not
required by procedures.

Exxon stated that wnen code changes are contamplated, 3 staff meeting

is held %o discuss the proposed changes. Changes are put intay the cace
by either the engineer who proposed the change, aor the code custadian,
There is no formal documantation of the change excest wnat the code
custodian puws nta his notabook, and no Tettar is fssued 3 code user's
informing them of the change.

Zxxon stuted that RELAP will always De 2 develcomenta’l code ecause

it cannot meet Mastar code standards. There {5 no requirement ‘or
contralliing develcpmental coces or for defining how long 2 cade can
remain in the developmental stage.

Ixxon management also checks work defore it joes Jut wnich s 3 zhira
review and above the normal deveicoment eview ind ‘ndecencent

verification.
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MEMORANOUM 7OR: Z. R. Resztoczy, Chief, Analysis 3ranch, 0SS

FROM: 3. W. Sheron, Analysis 3ranch, Reactor Analys‘s Section. 0SS
THRU: L. E. Phillips, tion Leader, Reactor Analysis Section,
Analysis Branch, 0SS5 .~ ¢
/
SUBJECT: TRIP REPORT: INSPECTION OF 3844 QA CONTROLS FOR SAFTTY

ANALYSIS CODE QEVELOPMENT

Enclosures (1) and (2) comprise the repors of the trip which you and !
tock to 3&W on 3/23-3/1. The purpose of this trip was to accompany the
Region [V inspector (R. B3rickiey) on nhis inspection of 384's QA contrais
for Safety Analysis Code Cevelopment in the thermal-hydraulic irea.

Enclosure (1) summarizes the overal! sbservations of their code QA ~antral,
and Enciosure (2) provides more detailed information on specific opsarva-
tions. These cbservations are consistant with the inspection report.
While these cbsarvations may imply recommended changes o the procedures,
it s not the intent of this report %2 put forth such recommendations.

The #inal report documenting the results of the entire review will

present any recommendations and conclusions.

k. Sh_

Srian W. Sheron

Analysis 3ranch

Reaczor Analysis Section
Oivision of Systams Safaty

¢s: R, Matison A. 3ates, ACRS
0. Ross 4. Lyon, RES
T. Movak W. Haass, OPM
£, Kniel J. Gilray, OP™
R. 3rickley, Region [V S. Hanauer, 20
3. Anderscn, eqion [V 0
:. male, Reqion [V
4, ucher‘ard, (2

cantacs: 3. 4. Sheran, YRR, 127%33

A-7



Enclosure 1

Summary of Overall Obsarvations

The inspection pin was t0 audit one ECCS code and one transient code.
The codes selected were the THETA code (ECCS hot pin) and TRAP code
(stnam line break). [n addition, a review of circumstances which

led to the discavery and correction of 3 previous code errors was also
performed. The audit startad with the TRAP code, and it was soon
realized that e in order 0 do 2 thorough audit,

additional time would e nseded for the TRAP cade, and it was decidead
to eliminate the THETA code audit from the inspection. E£ar'y develop-
ment of the TRAP code (about 1372) was not sased on the procedurss tiat
exist today, bSut on what appeared %0 be less definitive procedures
that existad at the time the code was initially Seing developed.

Compar:sons between procadures which existed thenm and now pointad
out the deveicomental nature of the procadures, in general. While some
wedknesses existad in 2arly documentation requirements, thers was
evidence that sound angineering oracticas wers probably followed despicte

a2 lack of documentation.

The basic concerms in the procedures iapcearsd 0 e in the areas af
independent review ind verification, the details of which are dfscussed

in Zaclosy 2 (2).
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It is also notad tha: the Jocumentation fles showed that during the
development of the code, numerous errors were discavered and carrectad
and/or modifications ind improvements made as part of the development

process.

Qf the thres errors locked at there was no dasic patiern observed cor
conclusion reach on either the nature of the errors, or the method of
discavery. Stricter procedures might have caught these errors, but it
cannot be said with any cartainty. At the conclusion of the meeting,

I. Rosztoczy informed 34W management of the NRR observations (no obiigation
on 3&«'s part to revise their pracedures based an these aJbsarvations),

and . 3rickley presentad the inspection findings.
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Enclosure 2
Results of 3&W [nspection 3/23-31/78
A. General Observations

R0le of I[ndecendent Review in the Devel t and Medification
Ter L3ces

Numerous errors have been found in the TRAP code during last year.
Most errors found “coincidentally® and afsr the srogram has Seen

releasad by Technical Staff for production use.

Present 34W Drocedures do not require independent review of aquations,
mocels and/or methods prior or subsequent 33 srogramming. Present
aractice is 3 appoint same person (cognizant engineer) for soth
Jobs; deveiccment of methods, equations, etc., and reviewing the
program for use. Selection of independant reviewer for secand

job has potential to reduce number of code srrars going undetacted.

344 procedures require a computar code e verified by, in pare,
3 comoarison of at Teast 2 independent cases using the pragram
ind comparison with at least one of the following:

a) Zxgerimental lesults

5) Closed farm solution

¢) Results of other accsotad codes.

«hen Jrogram is considered cansistent «ish apolicabie NRC requlazions
ana requiatary juideiines, a, 5, ¢ 10cve ire waiveq. ~his 1ocears

ncInsistant «1th the recyirements 3f ANSI stancars '4S5.2.17 is
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well as with Apgendix K %5 10C7RS0. The responsibility %2 assure
the correctness 2f the plant safety evalyation rests w«ith the
applicant; incependent of how detailed Requlatory requirements are,
even in cases where Regulatory resquirrments are purposely unrealistic
in some respect. The computer code can still be checked against
experimental data, for example, by bypassing certain models in the
code. Verification of these codes (under requirsments of Appendix X)
fs considered equally important as verification of ather safaty

analysis codas.

{II. Termination of Certificasion

No procadure exists which specifies how 23 *arminate 3 za3de version
which has Deen "ound t2 de in error or has Seen superceded 3y 2
new version. Numercus versions of the TRAP code were certi<ied for

use concurrently with others which have known erraors.

Formal, well documentad procadures snould exist for the termination

of carcification.

Correctad versions of the code should be zlearly identi®ieq dy 4iffapent

version numper ar aguivalent.

V. Cersification Joc.mentation
resent Drocadures 20 N0t require 3 csatrma] car<ification file “far

iamputar codes. ndividual code files ire <act 1% 11 farent lacations.

The Sresent Jracs qure (PG JS02-06) ~equires the selacticn af 3

recresantative TSt case ind he diacement 37 i test sase in
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the certification file. As modifications are made 22 the program,
the calculations used to verify the modificaticn have %o de placed
in the certification file. In the case of full or conditional
certification, it is also required that the appiicat’e staff manager
or engineer, respectively place original documentation in the certi-
fication file. Original documentation, however, is not defined in
the proceadures.

The above requirements are not sufficient to establish the documen-
tation requirements for certified computer programs. More detailed
information, as described delow, and/or 3 more detailed listing of
‘ocuments which should de placed in the cert ficaticn f4le should
Se defined.

Form P0S-21177, Computar Program Certification, does not require
any documentation Of wnat is being certified, incluaing what change
was made t2 the code, whny it was made, etc... The certification
form should include this information. Form P0S-21177 also requires
anly the technical staff manager sign the conditional cersificzation,
whereas for full certification, the signature of the cagnizant
programer, cognizant technical staf’ engineer, and the tachnical
“taff manager are required. The signatures required for #yll

certification shoculd de required for conditional cer=+¥icaczicn.

P~acedures do not address rescreing of mode! changes 3r armars in
icsarcance with Apcendix <, nor do shey address regoreing of none

ICCS zode ermars. Woregver, Pracadure \P5.0%02-36 2085 10T recuire
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documentation of analyses performed %o justify aismissal of a safety

concarn,

The procedures only require fylly certified codes contain a repre-
sentative tast cise %0 de placed on microfiche in the certification
file, with no similfar requirement for conditionally cartified
codes.

The code manual used in the design section by the design staff does
not agree with the manual in the code certification file and neither
are up %o dati. No procedurs exists for the code manual %3 Se a

cantrolled document.

The purpose of conditional certification is to permit use of 2 code
while code verification is being completad. Accordingly, conditional
certification is given for sgcecified time period. B34&W appears 22
routinely extend conditional certification expiration dates wicthout
having a verification program under way. This is considered incan-

sistant with the purdose of conditicnal cereification.

sdhen ar=ors «ere found wnich affact more than one certified version
of the code, corrections in various versions were not clearly
documentad. The possidility exists “or some uncar—ectad versicns

0 %111 5e availabie for usa.

The Jresent srocadures ire 10t czlear wnetner calcuiations zer<ormes

= rerify changes and correctns are ~wquires 3 f317ow axisting

sracedures | WP3-3402-31) for srocessing of VPGD Seesared faTcu  tians.
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5)

8. Observations “-om T1-2 nu 3ellefonte insnections:

Individual calculations when they are performed are not certified

carrect and are not signed by independent reviewer.

When 2 final calculation 1s completed (could take more than a year),
the originator signs form 8WNP-20270, a raviewer is also assigned

for an independent review and signs the same form,

In both the T™™MI § 3eilefonta cases the resylts of the (SAR) calcu-
lations were released by 38W to : e utility pricr %0 the originator

and the reviewer signing the appropriata form.

Cesign calculations must follow NPG 0402-01. Calculations per“ormed
for the safety anmalys‘s of the plant ana in support of licensing of
the plant which are not design calculatfons,in B8&8W's spinion do net
fa11 under any of the present procsdures.

[f PSC (Petential Safety Concern) is not filed, there is no procedure
for (1) detarmining the impact of the erwor, and (2) the correcticn

of the error.

C. Inspection 3f Ixampla Jeficiences “=evioys!y Jiscovered
Small 3reak L2CA Analvsis

The worst Sreak location in small Sreak inalysas discaveres in doril,

1372 was the result of an incaomplete axamination of z4e sma;! sreak
soecT™um wenen the calculations were Der‘armed ‘n 1372-71. 38w,
it he time, 21d not recagnize the ~elaticnsnip setween Sreak irea

ing Jreak Tocation.



e
Ll
.

The worst case break Tocation was discovered during the course of
generic calcylations on small breaks by two individuals. As a
result, a PSC was filed due to the indicated significance of the
error byt irior to the evaluation being completed and GA'd. The
NRC was also notified pricr %o formal management aporoval of the
evaluation. I[n general, the notification of NRC was prempe, within
3 faw days of where the new break was firet discovered.

334 did not feel that the present procedures would have uncoversd
this ervor, although dettar record-keeping might have helped. In
iddition, 384 stated they examined their present orocadures ‘or
areas of possible imorovement and stated none were found. Presant
practice was statad as a tachnical review by the manager of these
types of calculations, which would include reviewing the bases upen
which the bdreak spectrum was selected. The actual review process
was unclear for this type of sftuation, sinca it is a user-uriented

tyoce of groblem wnich the procsdures 40 not address.

Grivity Head Sian Erwar

The gravity head sign error was discovered in the pracess of changing
aver from version SPP 3 version 7 of the CRAFTZ sade. Calculations
resuitad in the peak cladding termoerature changing 3y greatar than

20°%, from which 1% was decided =3 notify NRC.

386 21d 10t <now "Ow the aT—Ir 30T Nt the s2ce.  The cace as senera’’y

checked in 1374, syt the arear «as 10T Ziscaversd.

34’3 oracegures 20 %0t recuire ine-dy-iine checxing 3t i3ges, Sut

T «as “21t that Tine=dy-iine crapadiy would nave zaugnt this arear.
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dresent practice sometimes includes a !ine-dDy-line check of code
modification, Sut no existing procadure requires this, and ne

documentation is required.

For this error, a PSC was not filled out. 344 (Dunn) does not belfeve

that non-comp!fance with Appendix X is necsssarily a safety concarn.

The licensing section was informad nowever, since it was consicered
2 generic fssue. A period of about five months elapsed Detween the
time the error was discovered %o have a greater than 20°F impact and
the time the NRC was informed. Individual plants were net notified,
since, in 38d's cpinfon the corrected calculations indicated no

plants would sxceed 2200°F., Since no °SC was zeneratad, nc file an
this ervor was ept. Oocumentation of the 3&W findings is not

available.

The present proceadures 4o not require regorting those errors wnich

were not identified as a2 PSC to the customers.

384 41d not reevaluate or reyise their orocadyres %3 insuyre i jettar
review of programs, iand 4id not give a1 thorouch review =3 the CRAFTZ

code based on finding these er=ars.

Three-Mile Island Steam Line 3resak Ana'ss‘s

Previcus (137§) Chaptar 15 (Appendix '3B) staam !‘ne >reiak caicuiasticns
were dasad 3n the TLASHe? cade  U0AR cade calculations 2°d ot incw
any INB aczur=ing in the core. Later analysas us‘ng the TRAPI ana

ADAR c2ges sregicsad 13X of she care <ent ‘nto INB. 3asad on axcertenca,
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35W attriduted this difference primarily to 4iferences between he
TRAPZ and FLASH-? codes. The FLASH-? code was originally used since

it had an finterim certification and TRAP? w«as not certified. The

TRAPZ code s 38W's code for steam/feed line Sreak analyses and has

Seen submitiad for review in August, 1975. The FLASH-? code was

“ .

never sybmite for review.

After the differences were noticed, 34W re-reviewe. the models in
TRAP and concluded they were consarvative, but were unable
Juantify the conservatism. No PSC was f11led out Secause

0t Selieve the cladding fntagrity had violated aven

* of the core axperiencad ONB.

NRC rejectad this argument and required that all 2ins with ONBRs

less than 1.2 be assumed failed.

384 41d not inform its customers of =his ii¥farence and based an the
™I resylts, other nlants wers not recaiculated with the TRAP?

-ode.




"‘..v' ey A UNITED STATRS

RULALH

.

. ;- NUCLEAR REGULATCRY COMMISSION
% ! WASHINGTON, O. C. 20888

~
Rl . ‘
Seeet” DES G & WX

MEMORANDUM FOR: Z. R. losztoczy, Chief, Analysis Branch, 0SS

FROM: 8. W. Sheron, Analysi. Branch, 0SS |
THRU : L. E. Phillips, Section Leader, Analysis 3ranch, 0SS /417
SUBJECT: TRIP REPORT: INSPECTION OF GE QA CONTROLS FOR SAFETY

ANALYSIS CODE DEVELOPMENT

Enclosure (1) documents the report of the trip which you, Jack Guttman,
and [ took to GE om 9/11-3/14., The purpose of this trip was to accompany
the Region [V inspectors (R. Brickley, 0. Anderson) on their inspection
of GE's QA contrcis for Safety Analysis Code Development in the thermal-
hydraul ic area,

The cbservations reportad in enciosure (1) are consistent with the
inspection report, While these obse~vations may imply recommenced
changes <0 the procedures, it is not the intant of this report to Jut
forth such recommendations. The final report documenting the resylts
of the entire review will present any recommendations ana conclusions.

3’(0« . :4"'1

8rian Sheron
Reactor Anaiysis Section
Analysis 3ranch

Enclosure: Division of Systams Safaty

As stated

-3 . Mattson

. Tedesco

Novak

Kniel

8rickley, Region [V S. Hanauer, ZDO
Anderson, Region [V POR

. Hale, Region [V J. Guttman
. Rutherford, [E J. Spraul
. 3ates, ACRS

. Lyon, RES

. Haass, OPM

G1lray, OPM

CG.caa»aoOoex-H10x
M . . o

Contacs
NRR:3. 4. Sheron, Ext. 27%a88



ENCLOSURE (1)

A. Introduction: Overall Observations

The inspection plan was to audit two ECCS codes and two transient
codes. These were the CHASTE, REFLOOD, OOYN, and REDY codes. The
CHASTE code calcylatas the hot pin heatup, REFLOCD the reflood dynamics,
and both REDY and 0DYN calculate the stesam 1{ne break accident and

other transients.

Similar to previous experience, it was found that only two codes
(the ECCS codes) could be properly inspected in the time available.
It was found that early development of these codes was based on
procedures not in effect today. The dasic concerns in the procsdures

appeared to De in the areas of independent review and verification.

In addition to the above codes, the staff also examined four zode
deficiencies previously reportad %o NRC, These were 1) reflocd
vaper venting logic, 2) the core pressure drop for leakage low,

3) the ainimum pressure used for reflood calculations, and &) the
Peach 3ottom tests. The purpose of this was o determine the cause
of the defictency, (i.e., not following a procedure) and %o see ¥

any i‘mprovements in the procadures would help prevent its recurvence.

3. General Observations
The cbservations that follow were dased 2n the staff's review of
the existing orocedures, and are only for consideration Sy 32 it
this time.

1. Presant procedures are not clear on indesendent veri#ication

requirements. There {s no ~equirement %3 check he “srmulatien



of equations t5 be programmed. The programming s checked but

is acceptable if the programmer himself performs the checking. The
programmer himself can also be the respensibie engineer generating
the equations. Thus the entire code change can be initiated,
accompl ished and checked by one single persen. This was the case
for the various versions of the REFLOOD code. A later step in the
process requires review and verification dy a commitise [Methods
Review Committae or Design Review Caumittee). The Methods Review
Comittee typically spedds less than 30 minutes on a code review
and recommendation. The commitise, to a large extant, bases its
spinion on the information presentad o them (vertally) by the
cognizant engineer. The computer findings are reported in drief
statements without {dentifying the material reyiewed, the extent
of the review, or the reasons for the findings., Neither do they
specify the restrictions placed on the use of the code. When 2
design review committee s appointed, a design review report is

prepared,

[t did not appear that the design reyiew <2am required that they
review the resolution of all open it faund during their verifi.

cation reyiew, based on the CHASTE 06 recort.

Section 4.1 of Z0P 40,.5.00 requires the code developer =0 send The
design package %o the verifier for review. The procedure does not
state wnether this requirement must Se “srmally documented, and no
records in the CIASTE-06 file indicate that this was done 2rior

to the CHASTE-J6 Zlesign review team vertfication meeting.
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Procedure EO0P 40.500 spells out requirements and responsidilities

for the code developer, verifier, and responsible manager. For

the developer, this includes identification of the verification

method. For the responsible manager, this includes (1) concyrrence
with verification method (2) designation of verifiers and (3)

review of total verification. The procedures do not require all actions
on the above items to be documented.

Thus there s no traceability as to what verification method was usad,

and whether the management concurved in the meth~d.

GE's procedures (ZOP 40.300) specify that a level! 2 produciion coce
must de verified, but not necessarily qualified. Sincea GE defines
qualification as the measure of how well the calculation :zampares

o data, it appears they have no formal requirement to ccmoare their
codes to applicable data. Item Al-.3 of Appendix A to E0P 40.56.00
discusses the use of test data in the verification procass, Sut

there {s no requirement %0 Jse this method.

S0P 40.5.00 (Independent Design Verificaticn) issued 7-77 requires
that the v rifier perform cartain stens as par: of the veri“ication
srocess. This includes the preparation of 3 verification statament
atlasting to the verification, including (1) the identi®ication of
the Zocument verified, (2] the name and signature of the veri‘iar
and the verification data, (3) a description af the extant and
depth of the verification, and (4) a statement of the resylss of
e verification. Mot all of he information 31s required 3y I3P
40.5.30 secticn 4.2, was “sund in the doc.mentation “ils for she

TIASTT-C6 cade.
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10.

11.

There ts no requirement to retire a coge that s knovn to have errors.
Codes (including level 2 codes) are used with errors. Furthermors,
GE will not retire a code unless NRC has approved the new version

of the code. Warning {s not provided to users of the erronecus

code.

There 1s no formal distribution of code certification changes. Users

learn of certification changes by talking to the cognizant engineer.

There appeared o be, in general, insufficient documentation.
Concerns, opinions, recommendations were expressed by various people
involved in the review process. [n most of these cases, 2

followup does not exist in the file. There are many open itams
unanswered, The actual changes from cne version to the next are

not described or referenced in the #ile.

There appears 0 be a lack of procadures t2 handle correcticne of

errors which are not identified as a Potential Reportable Concarn (PRC).

Errors found in certified codes are not reportad in a tracszable manner.
There is no notification %0 users. There 15 no documentation of the
correction. One of the sample cases reviewed was icentified as

PeC's, and documentation was very brief, if any.

PRC precedures <0 N0t saem O juarantae 3 timely resoluytion ind
reporsing of the identified prodlems. Procedures permit svaluation

of the probiem ‘or years without 2 finding and without reser<ing.
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4.

-5

In reviewing to #ind out how did the "errors” slip through the normal
QA procedures, two out of the four looked at did not go through

a verificatior process (no design review). One was properly
{dentified as early as 1875, but followup work indicated to GE

that thers was no problem. More recent tests verified the original
findings. The fourth item falls in a catagory, where there 'wre

no formal procedures at the time, but established practice included

a check by supervision.

Design recard files are not defined. At the deginning of a review
the subject organization provides the file; later on, as questions
are raised, other documents are produced from various sources and are

in some occasions inserted in the file.

The CHASTE-06 design review on the jamma smearing model was neld
9/23/77. Clesure of a dasign review team open itam stated CHASTE-O6
application would be restrictad until the review was closed. No
document was found {dentifying what restriction would be placad

on the code in this interim.

C. Code Deficiencies

L

Reflood Vapor Venting
The venting logic was put in the code when the code was developed.

The ervor was found in Qctober, 1975 by the aser dcing anaiyses on
plants, in which he notad an incomsistancy in the resulis, A more
detriled review located the error, which prebably occurred because
the 2ade was 70t given a detailed design review wnen {% was develcped.

8E believes that *oday's procadures would have caught this ermor,
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They did not reassess their extsting procedures for adequacy
subsequent to discovery of this error. Moreover, they d1d not

reverify the code to determine if additicnal logic errors exist.

The method by which the ervor was discussed was that the user
discovered the anomaly, and went to the code develcper %o find out
why. A joint comparison study was performed wnich identified the
error. The code ieveloper stated he wrote a Jetiar on the error,
but replaced it with the letter which notified NRC of the error.
The question was raised as to whether the affadarit signed by
utilities on correctness of analysis is currect, -ince GE may

kmow of 2 small error. [t appears that GE does not feel they

have to report small errors to customers (i.e., <20°F) unless a
large (»>20°F) error s found. There is no requirement in Z0P's

for engineers to report any errvors discovered.

Core ?ressure Orop for Laakace Flow
GE assumed that the driving head for the liguid entering the Tower

plenum from bypass channels was due 2 gravity effects only, and

that the pressures n the upper and lower Dienums wers the same.

This assumption was based on steam flow pressure drops through a

fuel bundle. What was not considered was that under conditions of
caunter-current two-chasa flow, the pressure droo is not negligibie
and could be as high as 1.0 psi. Data, supcorting the higher Jressure
drop under csuntar-current Two-ghase “low conditions was available,
syt n0t 9 the code developers as it was obtained in other 2ar<s of

the orzanization.
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3.

Pressure Rule
GE stated this error occurred because the dehavior of the results was

assumed befors results were available. GE assumed a constant system
pressure during the REFLOOD calculation, and it was obtained from a SAFT
code calculation at bottom of core recovery (30CREC). [t was discovered
that under certain conditions, lower pressures would be predictled

after BOCREC. Since the minimum pressure is most conservative, GZ was
not always using the most conservative pressyre in their calcylaticns.
It was pointed out that review process only reviews individual codes,
byt does not review models, wiich can de made up of a number cf cades.
This was an area where the design review group might have Tooked dut
probably didn't, and no specific code intagration review was made,

nor was it required by the procedures. In addition, no design
procadures existad at the time the problem was discovered. The

present procedures still do not require the myiew and certification

of analytica) methods as compared %0 computer cades.

READY Errors Indicatad by Peach 3ottom Tests

READY s a 3WR thermal hydraulic transient caocde used “or the evajuaticn
of anticipated transients like turdine trip. When the REALY ccde
was develcced years ago, present procadures were not in effact at

shat ~‘me. Nevertheless, 2quivalent procadures were ysad,

G experiencad 4ifficulties with the coce in 1972 and 2arly

1878, I% secame sbvicus that the staam |ine regresenzaticn ‘n the
code was sversimplified and ‘nagoreocriata. The mespensidia 32
sanager ~ecor=ad the st2am !ine lefciency as 1 Fotential

leccr=asie Zincam (P3C). The staam Tine —ecresantation s
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correctad during the sumer of 1975, but the corrected version

of the code gave less favorable results. Following the correction a
cesign review committee revyiewed the code. The committee concluded
that the code was not appropriata for licensing appiications even in its
corrected form. Additional experimental verifization was needed defore
the code could be used.

GE did not inform NRC or GE's customers of their finding and continued
using the uncorrected version of the code in licansing applications.
In 1976, based on comparisons with calculations performed by a
Scandinayfan code (RAMONA), GE decided on continued use of the code
again.

In the meantime, GE fnitiated the develcpment of a new, improved
code (ODYN) and initiated tests. The tasts were conducted in
April 1977 on the Peach 3ottom plant in cooperation with EPRI and
Philadeiphia Electric. The test results indicatad significant
errors fn the READY code. GE continued use of the code and intands
t0 do so unti] the NRC review of J0YN is completa.

0. Code lUse

1. GE keeps a master file for each plant in wnich all ECCS calculations
are documented. A single form {35 used to Jjocument the run numper
and other key identification information. The documentation of
input, including who Der“armed the deck setup, s well as who
verified 1t, is praovided through initials of the individual on
‘she form. The documentation of the mesulss review and verification
are provided fir in the same nanner (individual in1%4a’s and datas

form).
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The form alsc provides for documentation of observed diffarences

from any previous calculations.

[f errors are discovered fn the code inputs, and are not corrected
prior to the calculation being released, the user is %o notify his
management of the error, byt is not required to do this formally.
Any PRC issued is done so by the manager and not by the staff
engineer. PRC's can be initiated by a staff engineer, but are
formally {ssued by the section manager, which is a Ird line
management position above the subsection and unit managers. [f

4 manager does not agree with the staff engineer's concern and
doesn't concur in the PRC, then the staff engineer can appeal

such a dacision up to the company vice president, or he can
write NRC directly.
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MEMORANDUM FOR: 2. P. Rosztoczy, Chief, Analysis 3ranch, 0SS

FROM: 3. 'i. Sheron, Analysis Branch, Reactor Analysis Section, 0SS

THRU : L. E. Phillips, Section L.Id%;, Reactor Analysis Section.
Analysis 3ranch, DSS zﬁ’

SUBJECT: TRIP REPORT: INSPECTION OF WESTINGHOUSE QA CONTROLS

FOR SAFETY ANALYSIS CODE DEVELOPMENT

Enclosures (1) and (2) comprise the report of the trip which Norm Lauben,
Wayne Hodges, and [ %30k %2 Westinghouse on 09/11-0%/14. The purpose

of this trip was to accompany the Region IV inspectors (R. 3rickley,

0. Andersen! cn their inspection of westinghcuse's QA contrels for

Safety Analysis Code Development in the thermal-hydraulic area.

Enclosure (1) sumarizes the overall observations af the inspecticn

and enclosure (2) provices more detailed information on specific
observations. These coservations are consistent with the inspection
-recort., While these observations may imply recommended chancas to the
procedures, it is not the intent of this report %o put forth such
recommendations. The final report documenting the resylts of the entire
review will present any recommendations and corclusions.

-

3,’/4- ol fzé,n

3rian W&. Sheron

Reactor Analysis Section
Analysis 3rancn

Division of Systems Safety

¢s: R. Mattson 4. Lyon, RES
F. Schroeder 4. Haass, OP™
T. Novak J. Gilray, OPM
R. 3rickley, Region [V S. Hanauer, 20
J. Ancerson, Region [V POR,
C. Hale, 3egion [V W. Hcdges
W. Ruther“ord, IZ N, ne
A. 3ates, ACRS

Cantacs: 3. W. Shersn, NRR, X27%5&88
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The inspection plan was to audit two thermal-hydraylic safety analysis
computer coces, one transient and one ECCS. These were selectad as the

LOFTRAN and LOCTA codes respectively.

The procedures for thermal-nydraulic safety analysis cade control were
recantly issued and were not the ones in effect when the codes were

originally developed.

In agdition to the departmental procedures, restinghouse also has
procedures for each division, which are called division standards.
Jocuments however, appeared o be more specification documents an

t0 use the safety analysis codes within that division.

No discussions with Westinghouse staf’ engineers on guality control

practices for code use wers= held due %o time limitations.

Enclosure (2) provides discussions of our observations regarding their

procadures. These cbservations were oraovided oo sestinghouse manacement
at the exit interview of the inspection. Some addition2] discussion

Nowever, has Deen Zrovided t0 bettar clarify the odbservations.




Enclosure (2)

A. 3eneral Observations

1,

Procedures do not address how errors identified in NRC-reviewed
codes are reported to NRC. Westinghouse stated that only those
errors in non-LOCA codes which would affect technical specifica-
tion 1imits are considered reportable. No procedures exist f:=
reporting viglations of Appendix K to 10CFRSO.

Warning statements regarding recommended restrictions on code
applicability were found in design recard file documentation.
There was no indication that followup action was taken to efther
resoive the concern or %0 formally restrict use of the code.

[t was unclear {f licensing analyses were affacted >y these

use restrictions.

Some micraofische records were not legible. These records were

not the design record file however.

It is not clear which codes should constituyte the LCCA ECCS

evaluation model and which should not, with particular reference
%o ancillary codes used for input data manipulaticon/preparation.
While it was acknowledged that the codes whicn comprise the IZC
mode] were agreed uoon Previocusly with NRC, it ~as notad that a

code used %0 calculate the steam generator initfal enthaloy
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distribution, called HMSGPD, could dDe construed as part of the
mode! per the requirements of 10CFRSQ.46(C)(2). Westinghouse
did not consider it part of the mode! however.

Jse of only a design review is not considered as either independ-
ent or adequate verification for safety analssis computer cocde
develcpment or modification. Oesign review in this tase means

a review by an individual or committee that does not include

the performance of alternate calculations, comparisons %o data,
etc. Dy that individual or committee.

Westinghouse documents work performed on code modificaticon or
develcpment an “calcnotes”. This is a standardized form wnich
fs given a2 division dociment number for each calcnote, and
provides for an originator and reviewer's signature. The
reviewer is considered the verifier, in that nis review of a
calcnote is considered verification by "design review". Actual

verification work is usually performed by the originator.

Quring the ~eview of the calcnotes for the Iirconiumewater error
correction, 1t was noted that other modifications were made %0
the LOCTA code wnich affected the LOCTA-calculated PCT by 24°F,
No followup calculations of the effect on 2 complete ECCS
calculation were per<ormed nor wers the model changes identified
in WCAP 3220. It was noted, however, that the mode! chancge

and mocdifications were made as zart of 2 more Snorough review

of the LOCTA code after the Zirconiumedatar arror was found.
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The meaning of independent verification is not clearly identified
on the Computer Program Change :quest Form. This form contains
spaces for an originator and verifier to sign. This however,
does not refer to verification of the technical work, but only
assyrance of successful updating of a computer tape. This was
confusing, since for tape updating, the originator is normally
the verifier, and therefore the same name would apcear on doth

parts of the Change Request Form.

Westinghouse does not consider mo=e CA procedures to be cost

effective for uncovering code errors.

nestingrouse procedures d0 nct require the reexamination and
re-evaluation of procadures in the event of code errors. This

does not mean a re-evaluation that determines it is not agoro-
sriate 0 re-gvaluata procedures. Westingnhouse stated that after
<the discovery of the lirconium-Jater reaction arror, they determined
that it was not 2 fault of the procadures and therefore did

mot reexamine the procadures.

Qther codes referesnced in computer program documents are not

described or referenced adegquately.

In reviewing the _OFTRAN document, refarence was mace %3 the FRED
cade. No meferenca nor -aven 21 Srief descriotion «as Jrovided of
this code. For reviewers outside of Westinghouse, *his could

-oresent difficylties 1n the review,
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No requirements exist for the correction of errors in WCAPs.
Documentation was found which discussed errors in z WCAP repore.
No procedures exist which assure that these errors are
corrected n a timely manner, especially for those reporss

submitted 'n support of licensing action.

Code input options do not appear to be sufficiently identified
in the Safety Analysis Standards document. Westinghouse has
internal documents called Division Standards. These documents
contain procadures one stap removed from OPR procedures and are
primarily related to details of code use. Little information on
either code input options available, or mode! cptions available

in the code w~as found in the DJivision Standaras.

New versions of codes are not requiarly compared against
available data that aarlier versions of the cade have jeen

compared against,

This information could contribyte significantly %o verification
efforts, yet it appears such comparisons are not “resquently

2erformed,

Std. 419 of (he Safety Analysis Standard references an out-af-date

=version of the topical for LOFTRAN

Stancards have not been reyisad 0 2arrec: 4cfisiencies «nown
%0 exist (in some casas the corrections nave -een zenned in..

These standards appear %3 <onstitute a major zars of +he zade
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Jyse information, yet they are not controlled documents and

provide no means of assuring they are kept up to date.

Appendix A of procadure OPR-WRD-300-1 discusses verification of
a compyter code and varification of the apolication of 3z c~mpuyter
code. The latter is also re‘erred %0 as qualification., It

was not clear what the distinction 1s between these two.

Calcnote forms do not require the verifier to document what
was done to verify the material in the calcnote, only a signature

is necessary.

Code Deficiencies

Liregnium-Water Reaction w2ta Srror

The error in Zirconium-water reaction rite was discovered by
Framatone Company in France, which has a licansing agreement

with Westinghouse. I[n the course of performing errant pellet

analyses (mixed enrichment with Jne pellet at a higher enrich-

ment than others) they noted the Zirconium-water reaction rate
wadS 0% 1S high as expected on the higher enrichment pellet.
Frama 'one followed up with heat ba'ance checks and cancluded
the error was in the Zirconium-watar reacticn rate zalculation.

=

They notified Westinghouse, who confirmed the ervar, and the

’
westinghouse Safety committee was immediataly informed. The

saquence of dates wis:

Marzh 1dth, 7373 Feamatone sends Westinghouse 3 Talex

amvnpr

< -




March 22nd, 1978 Westinghouse confirms error

March 24th, 1378 GSrought defore Safety Committee, determined
in viglation of Appendix K, and NRC was
immediately notified.

As a result of the error, Westinghcusa reviewed the whole
subroutine in which the error was found. This Tead them %2

make other modifications to the code.

The error was apparently put in the code during the 1574 EM
n.4e! approvals, and destinghouse feels that rush 20 Jet an

apuroved M medel at that time probacly caused the erraor.

Joter Head Temperaturs
This arror was al1so introduczd in 1274, The pressure distridution

in Jpper nead was assumed uniform and was assumed 0 e at the

cold leg temperature.

Subsaquent 1/7 scale tests showed there was i radial pressure
gradient in upper pienum. The result of this was that fluid
cauld flow from the ugper Dlenum to the upper Nead, ~nich was
contrary %0 the initial assumotion. Westinghouse found 2 plant,
Cannecsicuts Yankee, with 3 thermocouples in the upper head. This
4ata showed the upoer nead temmerature at a.out T0% of the way

B Taee " Tie

Jestinghouse ser‘crmec more analsses, and 'ooked “or more alant

data. The issue was <taken %0 the safety Commitise, wnich con-
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cluded that 1t was a violation of Appendix K, plus an unreviewed

safety issue.

The whole process took about 3-4 months from the time it was
first thought to be a problem o the time it was resorted.

Aestingnouse also undertock an upper head temperature test
program. These results also showed the upper head tamperature

was somewners between T ¢ and

0 ‘cald”

Westinghouse stated that they did examine the mode! 2o see if
there were other places wrong input might Se possidble, but

none were discovered.

LOFTRAN
The LOFTRAN error was tha* a safety vaive flow was not included

in the calcylation of t3%a) steam flow.

The cognizant engineer stated that this was due =2 2 misplaced
card in the crogram, and was not considersd =2 be the type of
mistake that detler Drocadures would nave zaught. The errar
was found by discrepancies noted hSetween the LOFTRAN zalculation

and 3 similar calculation jerformed with 3 3i4%erent cade.
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MEMORANOWM FOR: . R. Rosztoczy, Chief, Analysis 8ranch, 0SS

FRQOM: 8. W. Sheron, Analyvsis Sranch
THRU: L. E. Phi11ips, Section Leader, Analysis 3ranch, 085 L& /°
SUBJECT: TRIP REPORT: INSPECTION OF COMBUSTION ENGINEZRING CA

CONTROLS FOR SAFETY ANALYSIS CODE CEVELOPMENT

Enclosure (1) documents the report of the trip which Paul Norian, Norm

Lauben and [ took ta Combuystion Enuineering an November 14.1§, 7578,

The purpose of this trip was to accompany the Region [V inspector (0. Ancerson)
on his inspection of CE's QA controis for Safety Analysis Code Development

in the thermal-hydraulic area.

The cbservations reportad in ZInclosure (1) are consistant with the
inscection report« while these cbservations may imply recommended changes
t5 the procedures, it is not the intent of this report %3 put farth sueh
recommendations. The final report documenting the results of the antire
review will present any recammendations and canclusions.

5/‘:14\ w -SJ U o

grian W. Sheren
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-
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3lray, OPM
. Hdanayer, 220
?. Nerian
G. N. Lauben
Contact: NRR:3. Sheran, Sxt. 27588
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1.0 Introduction
On November 14-16, 1978, P. Norfan, G. N. Lauben, and 3. Sheron
accompanied 0. Anderson of Region IV on an inspaction of CZ's QA
controls for safety analysis code development in the thermal ~hydraulic

area.

The two computar codes inspected were the STRIKIN-II ECCS code and
the CESEC transient analysis code.

STRIKIN-II s used to calculats the peak cladding temperature
and local clad oxidation throughout the LOCA amalysis. CESEC

13 ysed %o caiculate thesystem thermal-hydraulic :iransients.

In lata 1975 through 1376, CE performed aacdits en the STAIKIN-II

and CEFLASH codes. As a result of these audits, a number of errors
found in the STRIKIM code were repor<ad. Sincea thesa have Deen

she 3nly errars reported by CZ to date, since they were all discoversd
as a2 result of the audit, and since they all jot in the csde curing
the evaluation mode! approval period of 1374, no saparate review

of pravious code errors, how they were discovered, €tI. was canductad

similar %o reviews conducted during ather vesdor nscections,

2.0 Arsses for Consideration bv -Combustion Sngineering

The following 14 {tems were {denti{fied at the end of the inspeciion %o

she Combustion Engineering management for consiceraticn and are documentad
as *ollows:

1. There co«s NOT ippear =0 e any cantril index :2 define what

constitutes the cade design file, or a project lesign file,
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Procedures do not address how modifications to NRC-approved codas are
reportad to NRC.

The "ECCS Licensing Analysis Verification Checklist® was faund in the
System 30 CEFLASH calculational input f{le, but not in other files.
W2 encourage the use of such a checklist for all ca’culations and its
inclusion in the design f1les,

There appears 0 be no information in the ECIS code f{les regarding
ver{fication. by comparison to tast data. Such comparisons are
avatiable through programs such as the standard problem program,

We Delieve this form of verification %0 be appl‘-able %0 parss

of evaluation model codes and should Se included in the cace
verification f1les.

On the ECCS Licansing Analysis Verification Checklist, itam 2%

was checked "yes®, indicating experimental data were employed. No
eyidence of how the expe=imenta] data were smpioved was “sund.
Procedures do not address how errors identified in codes are

dispositioned.

A chronglogical listing of development, review, aporoval iand changes

0 codes had not deen documentad,

Procedures do not axist for detailfng the process %3 de followed when
existing codes are used in applications otner than thesa for which
the code was originally caveloped.

Documentation of comparison of codes with previ us resylss is not

being maintained.

Jocumentation of the review of JA Toldars for 2s is not deing

saintained.




o

11,  Sccumentation i3 not being maintained which addresses wny a change
%0 & code is being made.

12. Departmental leve! procadures for code davelopment, seview, approval,
and control do not exist.

13. CESSAR/FSAR/System 30 LOCA Analyses were submiitad *~ NRC prior
to the completion of Independent review of the analyses. (A review
and verification of all documents should de completed prior %o
submittal te NRC.

14, Procedures do not address how individual codes are %2 le used in an
overall analysis model or package. Alsg, there are no recuirements
for assuring that intagral results developed from mere than one coce
are independently reviewed.

3.0 Qther Observations

3.1 In 1976, CE performed an intermal QA audit of the STRIKIN 2CCS
code. This was done at the time the CADM (Quality Assurance
Design Manual) was first issued. Prior %o fssuanca. of the JADM,
no formal code "control” procedures were in existance.

3.2 CE procadures make clear that independent verification is not
required, anly {ndependent review of verificaticn. Verification
({.e., altarnate calculations, etc.) is normally perfarmed dy the
developer and independently reviewed. The detailed docimentation
required by CZ provides a traceable zescriotion of verification
methods, and documents the extest Jf the ‘ndecencent review.

3.3 An ECCS calcuylational flow chart showing all of the coces used in
an 2C2S calculation indicatad 3 number of utiiity codes used. (2

defines utility codes as “minor codes wnich autcmate hand calculations

A-40



3.4

3.5

or perform simple data processing manfpulations®, (5.2.4.1 of RADP
§.2). Based on 10 CFR 50.46 (c) (2) (definition of evaluatica model)
these utility codes are part of the ECCS model. CE considers them as
part of the model, and stated that they undergc the same QA as the big
ECCS codes, have the same certification, etc.

The notabook for the CZFLASh-4A system 30 Large Sreak analyses provided
3 wall-documentad trafl of input data derivation such that it could be
traced without recourse %o the origtnator. The nsotebook also contained
4 signed and dated checkl!st by the reviewer, as well as an analysis
cover shest signed and cdated by the agthor and reviewer.

For the Systam 30 calculational file, the results were checked aczording
%0 the documentation, which ‘mplies they were checked against the

2CCS Licansing Analysis Verification checklist. This is not clear,

and in no insianca was any documentation found in wnich the methed of
checking the output (results) was described.

There apoears t3 be no information in the ECCS code #4les regarding
ver{fication by comparison %3 tests. CE participatas in the standard
protiem program and therefore such comparisons are availaple. The
results and conclusions from such comparisons should e ‘ncoroorated

in the cade design file.

CZ does not believe the results af such camparisons are agoiicasle

%3 the M version of the coce, since the M version is iporuved and
Derefore no further verificaticn is needed. As such, no comparisons of
‘ntaqral systems data are considered applicagie *or veriicaticn, and

Derafore not usad or cantained in the code design file. This apoears
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3.6

3.7

%0 be another area in which the verification method of comparison

to data in ANSI N.45.2.11 1s fnapplicable to Licensing code development.
CE did stats that the experiments run “ir the standard prob’em program
do help them in developing best-estimata codes.

CE stated that the present QA poocedures were not in effect at the time
the code audit was performed, and therefors notabooks documenting the
checkout of the code corrections ire not available. An intarmal letter
which describes the errors and how ey were correctsd was written.

(Z stated that independent reviews, etc... were performed for these
changes.

Most of the System 30 FSAR ECCS calculational notabooks, which

document the derdvation of inputs, were not signed by the incependent
reviewer, although the "SAR had already Seen submitsed. 0F statad

that these were not signed because all of the input recsived from
engineering had not been verified by Engineering as final. As suchy,
there was no avidence that the System 30 FSAR ECCS amalyses had any
sore of verificaticn performed prior %o their submitsal 3 NRC.
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THIS COCUMENT HAS 1OT 222,
ot UNITEO STATES REVIEHES FOR PROPRIZTARY
43 s 3 NUCLIAR AESULATCAY COLMISSION +NFIRMATION AS QESCRIZS:

A€GizN v IN 10 CFR 2.790°
ARLINGTON, TEXAS 73a11

-
3
. ;':"_.# 3 $11 AYAN PLAZA ORIVE, SUITE 1320 &“ §£ : S
: “--\/ :‘ . -
L8 T. W ':'
% 3
-

22 I'o:v. -

v

Sockat Ho. 999CICS1/73-03

Zxxen Muclear Company
ATTH: #Hr. G. F. Owslay
Manager, Reload Licensing
2101 Horn Rapids Road
Richland, Jashington 99352

Gantlemen:

This refars %o the QA Program Inspection conducted 5y Mr. 0. 3. Anderson
of this office on Octocer 30 - November 3, 1978, of your facility at
Richland, W“ashington, and to the discussions of our findings with you and
memdars of your staff at the conclusion of the inspection.

Areas examinec during the QA Program inspaction and our findings are
discussad in the enclosad report. iithin these areas, the insgaction
consistad of an examination of procadures and reorasantative records,
intarviews with perisnnal, and obsarvations by the inspec=ar.

Juriang this inspection it was found that the imolementaticn sf your Quality
Assurance Srogram failed t3 meet cartain NRC requiraments. The specific

findings and refarences t2 the pertinent requirements are idantified in
the enclcsures ta this lestar.

Please pravide us within thirty (30) days a writtan statsment cantaining,
(1) 2 description of any staps that have been or will he taken %o correcs
this itam, (2) 2 descripticn of any stess that have deen ar will bHe taken
S0 prevent recurrenca, and (3) the datas your corrective actions and
areventiv2 maasures were cr will be completed.

in acssriirca with Section 2.730 of the Commissian's “Rules of Practice,”
Pares 2, ¢

=12 10, Coda of Federal Rezulaticns, a capy of this latsar and
FoUr reliy togather with the enclgosad inspection resort wiil da nlaced
in the Cirmission's Pudblic Oocument Room. [f this report contains any
information that you delieve to be proprietary, it is necassa-y that you
make a writtan apslization within thirsy (30) days %3 this offica to
withngla suca information from puslic disclosure. Any such 2oplication
must incivda 2 fyll statament af the reasons on the dasis o7 wnica is

is claizes that the information is prapgrietary, and shouic e jreparaq so
that Jracriatary information identified in the apsliication is cantaines
in a separicte jart of the decumant. ¥ we do-not hear frs= ycu in this

regars 4itain the specifiad sericd, the resort will e slaca2g in the
Jupiis Jscumant 2o0cm.
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Exxon Huclear Caompany 2=

Should you have any questions c3ncerning this inspaction, we will be
plaasad %0 discuss them with you.

Sincarely,

/"""
Uldis Potapovs. C§1¢f
Vendor I[nspaction Sranch

Attachmant:
1. Neotica of Qaviation
2. Inszaztion Regart No. 39900C81/78-23

oPM:QAB
Io IL: IL;. 5




Exxon ‘luclear Company
Jocket No. $990C081/78-33

NOTICE QF DEVIATION

Based on the resuits of an NRC inspection conducted an Ocsaber 20 -
Novemger 3, 1973, it appeared that zertiin of your activities were not
concucted in full complianca with NRC requirements as indicatad Selow:

Criterion V (Instructions, Procadures, and Drawings) of Aocendix 3 to

10 CFR Part 30 statas in part, "Activities affecting quality snall be
Prescrided . . . and shall Se accomplished in accordance with thesa
instructions, procsdures, or drawings.” The corresponcing aoplicasle
Section 3.0, Oesign Control, of the Exxcn Topical Report, IN-NF-1, states
fn cart that “The Preparation of design documents are performed in aceord-
anca with approved procedures . . . ."

Contrary %o the above, certain activities were net prescribed by ar
aczamelished in acsardance with aporoved procadyres:

l. Praocedures do not exist descriding the method 3y which changes %o
the evaluation mocel are reportad in amencments submi ttad %0 the HRC
as required Dy paragraph 1.5. of Sectien II of 10 CR 30, Appendix X.

- & [n Two cases, calculation forms had not Seen -ampleted and calcuiation

indexas had not Deen :repared as required ay “rocacure iN-NF-30C, 2C2,
Section 6.0, Design Procass.
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VENQOR [NSPSCTICH EICRT

Y. S. NUCLEAR REGULATORY COMMISSION
OFFICE OF [NSPECTION AND ENFORCIMENT
REGION [V

Report 0. 39300081/78-03 Program No. 44010
Company: Exxon Nuclear Company

2101 Horn Rapids Road

Richland, washington 99352

Inspec=ion Conducted: Cctooer 30 - November 3, 1378

Inspectars: 72 4 Z Y 7Yes <
/ &, Andersonoarincizal .nspectar, Vendor Jata

Inspection 3ranch

Qther &
Personnel: —M
/4-. zngineer, | Jata
/ 1/ o
zngineer, vata

T ¢. Norian, secwign Lzaager, J33/° oata

itz 37‘4,&5%2-/'75’ iV i 4
7. Aale, .n1aTy /encar ~rogram zvaiyation .ata

’ .Scc:*lon. Vendor [nspection 3ranch

ary

|

Special Inspection conductad n dctazer 30 - Novemger 3, 1378 (333CCC8L,T8-33)

Arsas Inscec:ac: 10 C7R 30, Aooendix 3, and Tspical Repurt IN-NF-1 25
aspiieqd =3 e as=ahlisnment and implamenzazion of pracaauras 3 santrei



the development and revision of safety analysis computer cacdas. The
inspection involvad thirty (30) insnectar hours on site Oy one (1) USNRC
Region [V inspecuior.

Results: In tHe area inspectad there were no unresaolved itams and one
(1) deviation with *wo (2) examples identified as follows:

Qeviation: 10 CFR 50, Appendix 8, Critericn V, and Section 3.0 of Topical
Report gnF—NFd-pmcaduru do not exist for the evaluation and regorting of
significant changes in the evaluation model as referencad in Criterion [I.5.
of 10 CFR 30, Appendix K. (See Notice aof Deviation, Enclosure, Zxample 1.)
Calculaticn Forms were not completad and Calculation [ndexes were not
prepared as required by procedure XN-NF-300, 002 (See Notice of Deviation,
Enclosure, Example 2).
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OETAILS SECTION
(Prepared by 0. G. Anderson)

Persons Contactad

R.
*G.
™.
".
»s.
*0.
*G.
*0.
J.

E.
C.
S.
P.
€.
C.
F.
K.
A.

Callingham, Manager, System Modei Develcpment
Cooke, Manager, Fuel Response Analysis

Foster, Manager, EOP Programming

Galoraith, Manager, Nuclear Safety Engineering
Jensen, Manager, Systems Analysis

Kolesar, Engineer

Owsley, Manager, Reload Licensing

Perry, Quality Assuranca Engineer

Perry, Manager, Quality Assurance

*Oenotas those presant at the exit meeting.

[ntraduction

This report covers a special inspection conductad to examine the
establishment and impliementation of procedure cantrolling safety
analysis computar code cdevelocment. The aobjectives of this inspection
are:

1

To detarmine that adequata procedures =2 minimize the pgtential
for analysis arrors to go undetactad have Deen astablished for
coantral of the development and ~evision of these codes.

To determine that thesa procedures were “ully implementag Zuring
the development and revision of salacted codes.

Control of Safaey Anaivsis Comoutar Codas

1.

Establishment of Procedyras

a. [nsgeczion

(1) The Zxxon Nuclear Company Tooical Repers, XM-iF-1,
requires in Secticn 3.J, Jesign Caontral, that "Design
af fuel assembliies and relatad camponents and :he
sreparition of design documents are pervcrmed in
aczardance with approved srocadure and tacnhniques.”
Section 3.5 statas that “The adeguacy of preducs
designs may ce verified in several ways, inclucing in
reactor axgerience of similar design serfarmanca



(2)

-4

of design reviews, alternate calculations, or dasign
tasting.” These commitments are implementad by the
following Exxon Nuclear Company pracadurs:

AN-NF-500, 002, Fuel Jesign and Zngineering Quality
Assurance ’rocacures for Fuel Fabrication - Product
Line and Relatad Compcnents.

An examination of IN-NF-30Q, 002, revealed that there
are requirements for testing, documentation, verifica-
tion, and control of computer programs. The verifica-
tion documentation is required to e maintained in a
design file at the Control Files location. Section
6.9.2 identifies those recards tc de included in the
design file. A Computar Code Council is responsible
for the administrative and guality assurance aspecss
of Sxxon Nuclear Ccmputar programs and programming.

This precadure alsg details the ~equirements <ar
develcpment of ZCCS Computer programs and the modifica-
tion of existing compyter programs are estabiished
along with the definition of responsibdilities of
individuals in the verifization chain.

Findincs

The procadure usad to implement Exxon Topical Repors,
AN-NF-1 appears to meet the requirements of ANSI N45.2.11
as appreopriace o verification, and documentacicn of this
verification for Safety Analyses Computar Codes. Juring
the 2xaminaticn of this impiementing sracadure ind *he
documentation generatad as a result of following the
procodure, the following items were identified and Zxxon
Management indicated that they would cansice further action
as apgpropriate. Any action <aken dy Zxxon will se axamined
during a fyuture inssection.

Fy
-

)

~

There are nc ‘ormal praocadures for she Zocumentation,
timely assassment, and resoliution of sotantial safery
concarms, nor ire there any praocadures “or m~esgr<ing
ZCCS moce! changes Jer :he requirements ¥ 13 073 3g,
Appendix <.

There are 1¢ 3rocadures considered by Zxxon 32 ze

applicable 33 coce caveliccment. :Ixisting srocacures
are cnly cansiceres ippiicanle :0 code usa.
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(3)

(4)

yo-

\./J

(8)

(9)

(10)

femy

et

Verification informacion should Se documented in the
project files. Exxon also stated that Management
signatures on topical repcrt constituted verification
oy design review. 4e d0 not Selieve this to D2 an
acceptable method of verification.

When changes are mada £ the code, letters to code
users informing them of the changes snould de issued
and included in the code file. When code versions are
:ooroved. the approval letters should be kept in code
ile.

In some instances, signatures indicating that incepend-
ent checks were jerfarmed on final calculations w~ere
not faund.

[t was found in some cases that input data calculaticns
were datad aftar the IC0S analyses were completad and
the topical repor: appraved by £xxon Management 2and
submittad t0 NRC. I[ndepencent chacks were dated as
much as 3 months afiar Management approval. This itam
was identified by Exxon in an Intermal Audit. Correc-
tive Action has been initiatad.

There is no procadure which requires. inpyt data, is it
is put into the code, t3 e indepencentiy checkec.

Exxon should have pracadures specific t3 how codas
developed by Zxxon cantractors are t0 2e cneckad aout
and verified by Zxxon. These procedures shculd Ze mors
soecific than those that presently exist in the area
of verification requirsments.

Pracadures do no. axist wnich describe the detailad
precaration, development, review, approval, and contral
aof computar csces.

rocedures should 2ddress the Zetails of oreparation,
comoletion, checking, signing, identification, indaxing,
ate., for caiculazian forms which are uysed in cade
zevelocment.

P=acadures 40 N0t 184rass ow ar~ors are icantifieq,
carrecses, or Flagsed in mastar csces.

The catager<zacion 2f 2scas inta 3 slasses; Tastar,

develcemental, iand sceciai, 2ces not 2o%ear 3 te
sufficient %3 assure aratacsion of RC-aspraved 23ces.
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More specific categorization which orovides Setter
protection of NRC-approved codes against unautnorizad
modification is recommended.

(13) There is no evidenc: that caode design and projecs
files are indexed, nor is there iny requirement that
they be indexed. Without incdexing, there is ng record
3:1'"“ documents constitute 2 cade design or project

es.

(14) Definitions in procadurs XN-NF-300, 002 should se
more extensive, encompassing such items as verificaticn,
qualification, ets...

(15) In some instances, calculational files are anly signed
Oy the checker on the first page. This signature is
intanded %o indicata that all pages of the calculation
were checked. 3ettar canficence that a1l pages were
checked wouid De obtained i (1) ail pages were signed,
and (2] the cnecker cocumentad in 2 drief statament the
extant and scope oFf the check.

& !mplementaticn aof Procedures
a. Inscection

The deveiocment and revisicn of the “sliowing camoucer
programs was 2valuatad “or meeting the requirements of
procadure IN-NF-30Q, 202 reiatsa %o verification and cantral:

WREM: The sase for the Zxxon Nuclear Company 4R
generic watar reac:or evaluaticon mecel. The WR
evaluation moce! includes ELAP-3 M, 3IEL AP
FLCOD ang TOCCEZ 2. RELAP-4 IM computas cthe
spaca and time variation of the thermal-nydrayl‘z
conditions of the primary amd sacandary svetams
during the caccmoressisn 37 the srimary systam
following a L3CA. RELAP-I “L2CD ‘s usad =2
calculata the ~eflcoqing ~1tas stareing at ‘e
Jeginmning of core recovery. TOCDES 2 calculazas
e "ot fuel mc tamperiture analssis “ram
detiam of Core recavery througn tte meFlcec
Jericd yntil core guench.

i

b

T3ZWR 2: A digital compytar aragram, wrictan ‘a Toreran
languace, ~niza simyiaces she zenavicr ¥ agn-

<8t Jumd 3wR's incer irmeguiar zeritisg zsngitiar

— .

N,
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.7.

such as steamline isolations, coolant recircula-
tion malfunctions and feecdwater malfunctions.
Caleylatas flyid conditicns, flow rates, neat
flux . reactor power and reactivity as a function
of time.

The inspector examined the documentation contiined in the
design file on these two (2) computer programs which
consisted of eight (3) memoranda transmittad Detween Ixxon
and Servica Computar organizations, sixteen (18) intermal
memoranda related %0 computer code changes, saven (7)
computer cade Topical Repor<s contained in Zxxon documents,
twenty-nine (29) calcuation forms related €2 verificaticn
of computer programs, seven (7) meeting minutes of the
Computar Code Council, one (1) intermal audit af the
Computar Code Council, twenty (20) Standara Sarple Propiem
Jerification Farms, fifteen (13) verificaticn ingexes,
five (3) Mastar Computer Code Approval Forms, one (1)
Computar Code Mastarization Procedure Checkliss, =0 (2)
Master Code listings, two (2) telephone memorianda related
to questions from Service Computar organizations about
computer code usa, and nine (9) computer code runs related
to code verification.

2. Findings

In this area of the inspecticn, no unrisglved {tams wers
igentifiad. One (1) deviation from commitment with two (2)
exampies was identified (See Notice of Oeviation, Enclosure).

gxit Meeting

An exit meeting was conductad ~ith management representatives at the
conclusion af the inspection cn November 3, 1378. Those individuals
indicatad Sy an astarisk in Section A of the Cetails Section af this
reccrs wera in atiandanca.

o
.

The insocector discussed the srecial nature of this inspection and the
scope and finding indentifiad during this inspection. 'anagement
represantatives of Zxxon ac. ‘owiedged the statments Sy :he inspector
wi®q ressect t3 the aone (1) deviation Jrasantad.

B 10
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Docket Ne. 3$9900400/78-03

The Babcock & Wilcox Company
Nuclear Power Ceneration Jivisicn
ATTN: Mr. J. H. MacMillan

Vice President
Post QOffice 3ox 1260
Lynchburg, Virginia 24505

Gent)emen:

This refers %o the QA Program Inspection conducted by Mr.. R. H. 3rickley,
of this office on August 29-31, 1978, of your facility at Lynchtursg,
Virginia, and 3 the discussions of our findings with you and memgers of
your staff at the canclusicn of the inspecticn.

Areas examined during the QA program inspectiocn and cur findings are dis-
cussed in the enclosed report. Within these areas, the inspecticn consisted
of an axamination of procadures and representative records, intarviews with
sersaonnel, and observations dy the inspector.

Quring this inspection it was found that the implementation of your QA
program failed to meet certain commitments in your Topical Report No.
3AW-10096A. The specific findings and referencas to the per<inent require-
ments are fdentified in the enclosures to this letter.

Please pravide us within thirty (30) days a writien statement cantaining,

(1) a description of steps that have been or will De taken %3 carrect this
item, (2) a description of steps that have been or will Do taken %o prevent
recurrence, and (3) the dates your corrective actions and preventive measures
were or will 2e complaetad.

In accordance with Section 2.790 of the Commission's "Rules of Practica,”
Part 2, Titie 10, Code of Federal Regulations, a copy of this lettar with
enclosure and your reply together with the enclosad inspection report will
be placed in the Commission’s Public Document Room. I this repore contains
any informaticn that you delieve = Se proprietiry, it is necassary that
you make 2 writsan application within thirsy (30) cays %0 this af¥ics 3
sithhold such information from public disclosure. Any such icplication must
incluce 3 full stasament of the ~sasons an the basis of «nich it is claimea
shat the infarmation is proprietary, and should Se prepared 350 that jroori-
etary infarmation identified in the aoplication is contained in 3 separate

B-11



The Babcock & Wilcaox Company 2=

part of the document. If we do not hear from you in this regard within the
specified peric+, the report will be placed in the Public Document Roocm.

Should you have any questions concerning this inspection, we will e
pleasad to discuss them with you.

Sincarely,

AN i

Uldis Potapavs, Chief
Yendor Ins;ection 3ranch

Enclosures:
1. Notice of Deviation
2. Inspection Report Na. 999004(CQ/78-02

oce:

AD/RCI (REINMUTH)

1= FILES

NRR:OPM:QAB

RE5. I, II, ITII, &V
PCR HQS

CEINTRAL FILES
WEVETTER, RIV




The Babcack & Wilcox Company
Nuclear Power Generation Qivision
Docket No. 99900400/78-0Q3

NOTICE OF DEVIATICN

e

Based on the results of an NRC inspection conducted on August 29-31, 1978,
it appears that certain of your activities were not conducted in full
compliance wita NRC requirements as indicated below:

Criterion V (Instructions, Procedures, and Orawings) of Appendix 8 %o

10 CFR 50 and the corresponiing Section 5 of the 3abcaock & Wilcox tapical
report 3AW "0096A (3&« NPGD Quality Assurance Program For Nuclear Squipment)
statea that a."ivities affecting quality shall be prescr ' 1 by documented
instructions, .rocedures, or drawings, of a type appropr . 3 o the circum-
stances and accomplished acsordingly. Section 5 of 3AW-10. .7 further states
that ‘::esclproctdum are implementad by publication in the NvGD Administra-
tiv! Manuais.

Contrary to the above, certain activities were not aczamplished in acsardancas
with your procedurss as follows:

1. Step 11 of Exhibit 3 (Certification of Computar Programs) %3 published
procedure NPG-1902-06 (Computer Program Develcpment and Certificaticn)
states in part, “. . . File original documentation in certification
files.” Further Step 1 cdefines a typical program package %o cansist
of the request, program, and program manual.

Contrary to the above, the original documentation for the Conditional
Cartifications for Version 4 of TRAPZ issued January 24, 1978,

and Version 4.1 of TRAPZ issued February 39, 1378, were not #41]

in the Cartification Files for the TRAP praogram.

2. Stap 12 of Exhibit 8 to NPG-J902-06 states in sart, *. . . Initiace
Program Abstract and insert in NPGQJ-TM-333."

Cantrary to the above, the Program Abstract “or Conditional Certifi-
cation of Version 2 of TRAPZ issued on Cecemper 20, 1377; Versiaon 13
of TRAP issued an March 2, 1378, and Version 4.1 of TRAPZ issued an
February 3, 1972, were not inserted in \PGD-TM-323.

3. Section IV (Program Abstract) of NPG-CS02-06 statas in pars, ".

This (Program Abstract) is a computarized format . . . that Zescrises
cer<ain aspects of the program (i.2. . . . Responsible Ingineer ing
-

Programmer, . . . .

Contrary %2 the abcve, the latast revisicn (14) o YPGC-"M-328 idces
f0t describe (identi®y) the Responsidle Ingineer ang >ragrammer.



o2e

Results: [n the area inspected there were no unresglved items and one
deviation identified as follows:

Deviation: 10 CFR 50, Appendix B8, Criterion V and Section 5 of Topical
Report 3AW-10096A - three (3) examples of a failure %0 “ollow srocesdurss
in the development and revision of safety anmalysis computer codes. (See
Notice of Deviation enclosure.)
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VENDOR INSPECTICN REPORT

U. S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCIMENT
REGION IV

Report No. 99300400/78-03 Program Ng. 44081
Company : The Babcock & Wilcox Company

Nuclear Power Generation Division

Post Office Box 1250

Lynchburg, Virginia 24505

[nspection Conducted: August 29-31, 1978

Inspector: ﬁ (E/. o _ Z?ﬁ(
- M. Srickiey, Pringifpal Inspectar, vencor Jate
Inspection 3ranch

Other 7€, A Lﬂwﬁ} 9[{_/2?
Parsonnel - R RosIToCTy, hied, Analysis Srancn, VAR tate
K7 o7
/ s «ate
T IR /i g
J. 4. Gilray, seczion mper, QAs/N Late
v - A =y
Aporoved by: zg?/_é__&#‘ 7‘/4" P4
. e, Ler, Frojects Secticn, /encor sacs

Inspection 3ranch

- neron, Nuclaar :

wh

™

|

Special Inspection conducsad an August 29-31, 1373, (39900400, 78-02)
Areas ‘nspectad: 10 CFR 30, Appendix 3 and Topical Repors 3AW-100964 as
00722 0 Ihe establishment and imolementation af Jrocedures *a santral
the develccment and revision af safety analysis computar cades. The
insgection fnvolved twenty-four (24) ‘nspectar hours on site Sy sne MRC
egicn [V insgec=ar.
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A.

OETAILS

Persons Contactad

*J. J. Cudlin, Manager, LOCA Methods Unit

“g. M. Dunn, Manager, =CCS Analysis Unit

*0. W. La Belle, Manager, Safety Analysis Unit
*C. 0. Morgan, Manager, Technical Staff

K. <. Shien, Principal Engineer, ECCS

*Oenctas those presant at the axit interview.
Intraduction

This report covers a special inspection ccnductad to examine the
establishment and implementaticn of procadures centrolling safaty
analysis computer cade development. The objectives of this inspec-
tion are:

1. To determine that adequate procedures %o minimize the potantial
for analysis errors to go undetacted have deen astablished for
control of the development and revision of these codes.

2. To detarmine that these procedures wer fully implemented during
the development and revision of selected cades.

Control of Safety Analysis Comouter Codes

1. Establishment of Procadures
a. Inspec=ion

An axamination of the Nuclear Power Ganeraticn Division
(NPGD) Agministrative Manual, which contains procedures
img lementing topical report 3AW-10096A (3&W NPGD Quality
Assurance ?rogram for Nuclear Equicment), revealad that
procedure NPG-090¢-06 (Computer Program Develcpment and
Cartification) is the principal document joveraning this
activity. Precsdure NPG-0903-13 (Intermally Cevelcped
Camputar Program Manuals) joverns the oraparaticn and
issuance of the “usar” manual.

The axamination of procadure \PG-0902-C8, Revision [ datad
January 25, 1978, revealed that it requiies certificatisn
of all comoutar cades, excagt thosa2 not used for Jantract
work, amployed in the serformance of calculations for non-
safety related items ~ansisting of 100 or less Fortran

statements, pregared and usad prior o Septamper 23, 1372,
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but no longer employed at the performanca of desi gn
verification calculations, and nenpreduction camputar
programs that do not solve a mathematical equaticn. Howaver,
the procadura requires that the programs not subject to
certification be independently reviewed and documented in
accordance with their intended application. There are four
(4) levels of certification required: Full Certification,
Conditional Certification, Prior Cartification and Intarim
Use. Full Certification applias to programs which have been
subjectad to careful examination for programming and mcdaling
accuracy, to verification of results using analytical and/or
exparimental data and to production tasting (execution of
samling cases which typify production usage) prior to usa.
Conditional Certification applies to new programs or modified
versions of praduction programs, when the new or modified
program must be releasad for production work pricr %3 the
campletion of the full certification process. Prior Cartifica-
tion applies to programs which have Seen supersedad Sy new
or revisad programs but which must be retained far further
analysis on thosea contracts where 2nalysas ars in progress
or have been completzd. Interim Usa applies %2 a1l programs
which have been submitted for use but for which verification/
documentation only «xists in contract records. Computer
programs which are verified and cartified for contract use
are identified as production programs. These sragrams are
Jointly developed and documentad by Computar Servicas and
Technical Staff and are programs approved for use. Exhibit A
of this procedure is a flow diagram identifying, by title,
the indtviduals involved in campute: program development

and the requirements for each stap of the procass. Exhibit 3
of this procedure is a flow diagram identifying, by title,
the individuals involved in computer program certification
and the requirements for each stap of the process.

The examination of procedure HPG-0303-03, Revision 3, datad

May 2, 1977, revealed that fully certified computer programs
are required 0 have a Program Manual when they are releasad
for use. Thosa programs releasad with a conditicnal certifi-
cation are required to have a Conditional Program Manual
defined as consisting of a Program Abstracs, imput instructicns,
and output information.

Findings

Curing the examinaticn of the 34w acministrative precadures

the foilowing itams were identified ind 3%4 management statad
they would consider further action, as agpragriata. Any

action taken by 34W will be axamined curing a future inspection.
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Procedurs NPG-0302-06 does not require a specific
time 1imit on how long a computar program can remain
in a conditional certification ctatus before it must
undergo the full certification process.

Procadure NPG-0902-06 does not appear %0
method for terminaticn of a version of a
found to contain an error and/or has been
by a new version.

Procedure NPG-JS02-06 does not require that users of a
code, tlat subsequently was found to contain an error,

ne notified of the error and requested to evaluata its
affect on past analysis. In addition, the procedure

éoes not require that the corrective actions %aken to
correct an errer found in one version of a coda be applied
t3 ather versions.

Praocedure NPG-0503-03 dces require that the computar
h .
o)

r-ogram manual be a controlled document similar t3 the
woW Administrative Manual even though these manuals

are used in safety analysis work.

Procedure NPG-0802-06 dces not specify a mathod that
provides traceability between ~arm P0S-21177 (Comnytar
Program Certif

{cation), Form P0S-21126 (Request for
Programming Servicas), Program, and ”regram “anual

(Revision) submitted for Full and Canditional Certification.

Procedure NPG-0502-06 does not specifically define the
revision/version notation of the computer programs, i.e.
Is it Version A of TRAP! or Version 1A of TRAP; Version 2
of TRAP or Yersion J of TRAPZ, etc.

Step 8 of txhfbit 3 to NPG-0SQ02-36 statas that the
“Technical Staff Engineer” (B&W represantatives statad
that this meant Technical Staf¥ Manager) “Assign
Technical Staff Engineer ¢o evaluate the program.”
Sinca 2 Technical Staff Ingineer can initiata the
request for cereification it is not clear that the
same jerscn can perftarm this avaluation.

Thers apcears t3 e scme confusion as to th

the aoclicability of procedure NPG-J402-J1

of NPGD Prenared Calcuylations) with respecst
indecandent veriTication reyiew and cscumentati
the develccment, ravision, and cerzification 37
pragram.




(9) Procadure #PG-0302-06 does not require the dacu-
mentation of avalyations when datactad program ermars
are determined not to have any safety significanca.

2. Imolementation of Procedures

a. Insgccgfon

The development and revision of the 3&W computar program TRAP
(Transient Reactor Analysis Program) was selectad Dy AB/NRR
perscnnel for examination. The inspectar examined the
official files maintained cn this program i.e. twenty-five
(25) 10Ms, ten (10) Form PDS-21136 (Request for Programming
Services), eighteen (12) Form P0S-21177 (Computer Program
Certification), program manual NPGD-TM-414 (TRAPZ-FORTRAN
Program for Digital Simulation of the Transient 3ehavior of
the Onca-Through Steam Generator and Associated Reactor
Coolant System), and NPGD-TM-338 (Computer Program Abstracss).

b. Findinas

(1) The I0Ms examined coversd a variety of subjects cancarning
the TRAP program e.g. Basis for Conditional Release
of TRAP dated Septemser 27, 1372; Conditional QA for TRA?
dated April 26, 1974; TRAP Digital Simulaticnm Comparison
with Ocannee 1 Transient Data, May §, 13973; Problems with
TRAP 2 4ated November 25, 1973; Change needed in TRAP 13
dated June 28, 1976; Request for TRAP 2 Code Hodirication
datad March 30, 1977; Errors in TRAP 1 & 2 datad
January 12, 13978; etc.

(2) The forms PDS-21186 that were examined are part of a
package (Request, Program, and Program Manual) submitt
for Full and Conditicnal Cartification. This form
requires a statament of the Program Parametars/Specifica-
tion which shall contain a general description of the
caleulation to be evaluated, the actual aquations and
a suggestad solution tachnique (if known), a descripticn
of the necsssary program inout and Sutsut, and sample
test data sufficiant %o tast the options requestad
(Section U of 4PG-05C2Z-36).
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(3) The Forms POS-21177 that were examined were for the
Conditionai Cartificaticn of various versions of the
TRAP code 1.e. Version 1 of TRAP, Version 1A of TRAP,
Version 18 of TRAP, Versicn 2 of TRAP, Jersicn 3 of
TRAP 2, Version 3.2 of TRAP 2, Version 4 of TRAP 2,
and Version 4.1 of TRAP 2. Some of these versions had
their Conditional Certification reissued several times.

(4) Three (3) examples of a single deviation were identified.
(See Notice of Deviation).

Exit Intarview
An exit interview was held with anagement representatives on August 31,

1378. In addition to those ind .iduals indicated by an asterick in
paragraph A, those in attendance were:

.
o

Agar, Manager, Contract Licensing

Armontrout, L2ad QA Engineer

Sarinca, Marager, Applied Mathematics Unit
Calpo, Manager, Engineering Applicaticns Program Unit
MacKinney, Manager, QA Department

MacMillan, Vice President

Motiska, Principal QA Engineer

Patscheider, QA Engineer

Roy, Manager, Engineering Cepartment

Standt, Manager, Thermodynamics Unit

Ahitaker, Manager, General Servicas Denartment
Womack, Manager, Plant Design

. .
.

MWXXOOa V. PO o0
. - . . . - . . -
. .

.

The inspector summarized the scope and findings of the inspection.
Vanagement comments were generally for clarification only, or
acknowledgement of the statements by the inspecsar.
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THIS DCLUMENT HAS NOT 32T

AV By, UNITED STATES REVIENZD FOR PRCPRIZTARY
& s NUCLEAR REGULATORY COMMISSION INFORMATION AS DESCRIZED
El AEGION
‘%’ =) } ! uvmwom‘vvmwm 1000 IN 10 CFR 2.730
‘4\.-@/ y ARLINGTON, TEXAS 78011 (A
“ e y ‘
frpat 27 SEP 1978 M ; 2

Docket No. 99900403/78-03

The General £lectric Company
Nuclear Energy Business Group
ATTN: Or. R. H. Beaton
Vice President and Group Executive
175 Curtner Avanue
San Jose, Cal fornia 95125

Gentlemen:

This refers t) the QA Program inspection conducted by R. H. Srickley of

this office o1 September 11-15, 1978, of your facility at San Jose, falifornia
and to the discussions of our findings with J. Barmard and members of your
staff at the zonclusicn of the inspection.

Arzas examined during the QA Program inspection and our findings are discussed
in the enclosad report. Within these areas, the'inspection consisted of an
examination of procsdures and rapresentative rec-rds, interviews with
personnel, and observations by the inspector.

Ouring thic inspection it was found that the implementation of your QA
Pragram failed to meet certain commitments in your Topical Report

No. NEDC-11203-04A. The specific findings and referencas to the pertinent
requirements are identified in the enclasures to this lettar.

Please provide us within thirty (30) days a written statement cantaining,

(1, a description of staps that have been or will Se %aken to carrect thesa
itams, (2] a description of steps that have been or will be taken %o prevent
recurrenca, and (3) the dates your carrective actions and preventive measures
were or will be completad.

In acsardance with Secticn 2.790 of the Commission's "Rules of Practica,”
Part 2, Title 10, Code of Federal Regulations, a copy of this letter with
enclosure and your reply together with the enclosad inspecticn report will
be placed in the Commissicn's Public Document Room. If this report contains
any information that you belfeve t3 be prsprietary, it is necassary that you
make a writien application within thirty (30) days to this affice %9 withnald
such information frem puciic disclesure. Any such asplication must incluce
a full statament of the reascns on the basis of wnich it is claimed tha:z the
information is proprietary, and should Se prepared so that sroprietary
informaticn identified in the appifcaticn is contained in a separata sar
of the document. If we do not hear frem you in tnis regard wizhin she
specified period, the report will e placad in the 2ublic Jocument 3ocm.



The General Electiric Company

Should you have any questions csncerning this inspection, we will be

pleased to Giscuss them with you.

_nclosures:
1. Notica of Deviation

Sincarely,

Lt

(9) 7o
Uldis Potapavs, Chx’efr"/\/
Vendor Inspection Srarxa

2. Inspection Repaort No. 99900403/78-03

bee: 1
AD/RCI (REINMUTH)

IE FILES

NRR:OPM:QAB

REG. I, II, 111,68V
'CR HQS

CENTRAL FILES
WEVETTER, ALV
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The General Zlectric Company
Nuclear Energy Business Group
Oocket No. 99%00403/78-03

dased on the resylts of a NRC inspection conducted on Septamber 11-15, 1978,

't appeared that certain of your activities were not conducted in full
compliance with NRC requirements as indicated below:

.riterion V (Instructions, Prucedures, and Orawings) of Appendix 3 to

10 CFR Part 50 states in part, “Activities affecting quality shall be
prescribed . . . and shall be accamplished in accordance with these instruc-
tions, procadures, or drawings.* The corresponding Section 5 (Instructions,
Procadures, and Drawings) of the General Zlectric Company Topical Report
NEDO-11209-04A states in part, "Activities affecting quality, inculding
methods of complying with 10 CFR 50, Appendix 8, are delineatad, ccomplished,
and controlled by such documents as policies, procedures, operating instruc-
tions, design specifications . . . .*

Contrary to the above, cartain activities wers not accomolished in accordance
with your procadures as follows:

1

L. Subsection 4.2.d. of EOP 40-5.00 (Independent Design Verification)
issued July 7, 1977, states in part, concarning the verifier, "Prepare

a verification statament that the design document is verified . . . *

Aaditionally, Subsection 4.2.c. of EQP 40-1C.00 (Design Record Files)

states in part, "Oevelop ORF contents ts provide documentsd traceable

and retrievable evidence of technical activities undertaken, such as

« » . Evidence of appropriata design verdfication."

Contrary to the abaove, neither the verification statament nor other
evidence of aporopriats design verification was in the Jesign Recard
File for CHAST 06. Additionally, the file did not cantain *Ne results
of a design review on September 23, 1377, of the jamma smearing modal.
It does appear; however, that the design verification was accomolisned.

Exhidit 3 (Design Review Report) of Z2%P 35,39 (Design Reviews) fssued
Septamter 22, 1975, presents instructions far completion af th Jesign
Review Report (DRR) for {.e., Type of eview (Conceptual, Praliminary,
Problem, Final or Yerification) and Discussion of Jesign Review
Presentation (detailed saxt of design review procaedings).

Cantrary t3 the above, the ORR for the Septamter 1, 1975, review af
CHAST 0S, Swelling and Rupture Model, did not indicata the Type o
Review nor provide a Discussion of the Jesign Review 2=ssentitian

-l




Exhibit C (Design Review/Verification Cover Sheet) of EPS&P 5.39
(Design Reviews) issued Sec‘emoer 22, 1975, requires a statament of
design adequacy per parigraph 5.2 which states, ". . . the review

team shall in the repcrting documentation establish a position which

will provide either: a. An unconditional statament of design adequacy
¢r b. A statement of adequacy conditional upon the resclution of
certain specific documentad open ite '

- . . .

-l i @

-
-
S

S :
ntes 1, 1876, did not

Contrary to the above, the Desi gn Review/Cover
Swelling and Rupture Model, Design Review of Se
have a statsment of :est;n adequacy.

ree' the CHAST 05




VENDOR INSPECTION REPORT

U. S. NUCLZAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
REGION [V

Report No. 29900403/78-03 Program No. 44082
Company: The General Electric Company

Nuclear Energy 3usiness Group

175 Curtner Avenue

San Jose, California 9512%

Inspection Conductad: Septemcer 11-.5, 1978

Inspectors: /2-/‘/-7;1'4_(_4454/ 2y 9/22/77
. H. 3rickiey, ?riwcipal inspecsor, /encor Jata

Inspection 3ranch

. G. Anderson, Principal [nspector, /endor
Inspection Branch

Qther = .
Personnel: _ /2. /. 7?,_1_,%&5_ W %z
foe J. GutTman, Nuclear &ngineer, A8/ NRR ata

2./ e e 9{::/7{

/‘_ . R. Rosztoczy, Catet /N cate
<, /. 7?4«4/24—7 9/22/7Z
Jb‘.f A. Sneran, Jluc ear tneineer, AB/ VAR Jata
1
|
: 2 AT
Approved by: ?’.o(: 77
Ce v. STV, LD1ET, Pryjects Secticn, Vencor cate

Inspection 3ranch



Summar
B e

Special Inspection conductaed on Sentember

Arsas [nstectad: 10 CFR 0, Appendix 3
3s 3ppliied %0 the establishment and imp
the development and reyision of safet
inspection invelved sixty-six (66)
Region IV inspectors.

,

esult3: In the area there were no unresolved
ceviation identified as -

Ceviation: 10 CFR
Report NeJ0-11209-0
in the develooment a

Notica of Ceviation,

rsaricn ¥, and
] ;v‘ a -‘a.‘

:
7 analysis




A,

©

OETAILS SECTION
(Prepared by 0. G. Andersen and R. H. 3rickley)

Persons Contacted

L. S. Bohl, Manager, Design Review; Reliability Ingineering;
Nuclear Energy Engineering Division (NEZD)

*J. 0. Duncan, Manager, ECCS Engineering

*0. E. Lee, Manager, Quality Control; NEZD

*R. 8. Linford, Manager, Systems Oynamic Methods; NEZD

*J. L. Murray, Manacer, Quality Assurance; NEZD

A. 5. Rao, Technical Leader, ECCS Analysis; VEZD

R. W. Schrum, Engineer, Systems Oynamic Methods

*8. 5. Shiralkar, Manager, Thermal Hydraulic Methoas: NEZD

*J. M. Sorensen, Technical Leader, Thermal Hydraulic Methods; NEED
*J. E. Wood, Manager, Nuclea- “ore Tachnology; NESD

A. [. Yang, Respons.ale "REFLO00)

*Cenctes those present », e exit interview.

Intreduction

This report covers a special inspection conducted %o sxamine the
establishment and implementation af procsdures cantrailing safaty
analysis computer coce develcpment. The objsctives of this inspection
are:

1. To detarwine that adequate procadures 2 minimize *he potantial
for analysis arrors to go undetaciad have Seen estabiished “or
contral of the development and revision of these codes.

2. To dztermine that these procadures were 1! y implamentad curing
the leveiopment and revision of selectad =ades.

Sgntral of Safety Analvsis Computer Codes

9 Establisnment of dracadures
a. Inscection

(1) An examination of the NEZD Zngireering Ccerating ®waca-
dure (Z0P) Manual, wnich zsntains sracadures imclementing
Topical Resert NEDO-11209-04A (Nuclear Zrerzy 3usiness
Group 301ling water Reactor Juality Assurinca Pragram
Oesc™iption) reveal~< that sracadure 0P 40-3.30
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(2)

(Computer Programs) is the principal document governing
this activity. Requirements for independent design
verification, the design review program, and the design
record files were found in EQPs 42-6.00, 40-7.00, and
42-10.00 respectively.

The examination of £0P 40-3.00 (formerly EP&P 5.36)
revealed that it defines responsibilities and procedural
requirements for the control of digital and hyerid
Engineering Computer Programs (ECP?. The procedure was
found to assign status levels for all ECPs that were
defined as follows:

Level 1: ECPs under development and those not autherdzed
for design applications.

Level 2: Approved Production Programs 1.e., ECPs verified
and documentad for design applications and for
all technical activities used in develcping
design relatad information.

Level 2R: Restricted Approved Prouuction Programs i.e.,
ECPs that do not satisfy all requirsments for
Level 2, but may be applied to specfic design
tasks with the app=aval of cognizant managment.

Level 3 Archive Programs i.2., ECPs 1poraved far design
use but which are no longer the most recent
approved versicon.

Level 4: Historical Program i.e., ZCPs that are inacsive
and not currently used for design.

This procedure further requires that:

An Encoded Technology Review be conductad in aczord-
ance with Z0P 42-5.00 (Independent Design Verification),
t0 provide indepencent verification and quaiification
of the ECP and Program Jata Library Sefore approval of
a Level 2 status.

A Methods Procadures Committee Se 2stabiished 23 sravice
user/developer intearfacss, tachnical specifications
reviews, and appropriata assistanca %3 zantral devel-
ment and use af ZCPs.
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(3)

(4)

Changes to £CP7s be controlled via change verification
and documentation, and reassignment of status levels.

An ECP Design Record File (DRF) be established and
maintained in accordance with E0P 42-10.00 (Design
Record Files).

An examination of EOP 42-6.00 (formeriy EPSP §.38)
revealed that the following four (4) methods of design
verification were estadblished: checking, altarmate
calculations, testing, or design review. When verifica-
tion is by design review, the procedure raquires the
reviewers consider specified criteria i.e., the basic
questions frum subsection 5.3.1 of ANST M45.2.11 plus
additional NEED critaria. In addition, this procadure
establishes factors which effect the extent of design
verification, provides critaria on the verification
method %o de used, and assigns responsidility for the
conduct of procedural activities.

The examination of Z0P 40-7.00 (formerly P42 5.39)
revealed that reviews conductad urder this program
evaluate the adequacy of product designs including
concepts, the design pricess, methods, analytical models,
criteria, materials application, and development programs.
These reviews may be used % ‘erify that praduct designs
meet functional, contract, safety, regulatory, industry
code ana standard, and GE requirements. This procadure
also requires:

The establiishment of a Design Review 3card cansisting
of individuals independent of the itam deing reviewed.

The development of an Action ®lan ‘n mesponse %o desigr
review open itams which must {denti®y specifiz acsion
{tams, scheduled close-out, and the responsible individual.

The placament in the ORF of the Design 2eviaw 2epors,
Action Plan, and acticn itam complation when ne design
review is a part of design verification.

The writZen notification o Quality Assurance wnen
significant design deficiancies acpear =3 resul: “rom
the engineering management systam.

The axaminaticn of 3P 32-10.00 (formerly 3% 35.1.10)

revealed that it requires the estabiishment af 3 IRF
consisting of informaticn relatad %9 2 speci®ic Zesimm
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activity or engineering problem so as to provide
traceable and retrievable documentation for design
verification and satisfy GE, code, and regulatory design
record requirsments. The types of information to be
placed in a ORF are listed e.3., design bdasis data, design
notes, calculations, records, design conclusions, and
evidence of appropriata design verification.

b Findings

Quring the axamination of the NEZD procadures, the following
{tens were identified and General Electric management statad
they would consider further action, as appropriata. Any
action taken by Gentral Electric will be examined during a
future inspection.

(1) ECP 4C-3.00 ( ytar ?ragrams)

(a) The procedure doces not provide a specific definition
of originator, verifier, or reviewer 2.3., neither
the Methods Review Committee nor the Design Review
Team are specified as the verifiers of the computer
program.

(5) The procsdure does not define what constitutas a
qualified program.

(¢) The procadure does not require a check of the
formulation of the 2quations that make up the
computar program,

(d) The procedure does not require that the Methods
Commitiae document their review and concur=anca
with ary restrictions on usa of the computer program.

(e) The procadure does not reguire that a computar
program known to have arrors e retired.

(f) The procadure does not require that 1 warming
notification de transmittad %0 the user orzaniia-
tions of record of a2 computar program found %o
contain an error.

(g) The procscdure does not require a3 formal distridu-
tion of computar car<ificaticn changes.
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(2)

(3)

.7.

(h) The procedure does not impose a restricticn on
the length of time permitted %o remove a computer
program from the program Library following a Level &
certification.

(1) The procsdure does rot require the signature of
authorized personnel on computer program abstracts.

(J) The procedure does not require documentation of
all computer program errors that are identified
and the results of their evaluation.

QP 42.5, n dent ign Yerification

(a) The procadure does not require the formal documenta-
tion of the contants of the Design Review Package
and its submittal %0 each of the reviewers (Methods
Review Committee/Design Review Team) prior %3 the
review meeting.

(5) The procedure does not require the signature of
authorized personnel on documentation of completion
of responsibilities e.3., designate verifier, define
extant, and depth of verification.

(¢) The procedure does not require the verifiers of a
computer program (Methods Review Committae/Design
Review Team) 3 check the adequacy of the calcuyla-
tions used in the program check.

Z0P 40.700 (Desion eview Pwogram)

Although the DRT chairman must concur with the acticn
2lan, the procedure does not require that the Vethods
Review Committae/Design Review Team document the closa-out
and their acceptance of acticns taken on oJpen itams and
reconmendations resulting from *heir review.

(4) EOP 42-10.20 (Design lecard Files)

The procedure does not require that the Jesign lecord
rile for a computer pragram csntain i cross refarencs
to other Jesign Recsrd Files that contain documentaticn
of activities performed as part of the reviaw arocass
e.3., a referance 3 the ORF containing verificatien
calculations.
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2.

Implementation of Procedures

Inspection

The development and revision of computer programs CHASTE
(Core Heatup Analyses Model) and REFLOCO(Amalytical Model
for Loss of Coolant Analysis) were selected by AB/NRR
personnel for examination. The inspectors examined the DRFs
maintained on these programs consisting or seven (7) topical
reports, four (4) user manuals, seven ?7) notices of design
reviews, eighteen (18) design review reports, forty (40)
IOMs, eight (3) design verification cover sheets, four (&)
design review rt/open items lists, saven (7) EC? status
sheets, three r(-;gosc? abstracts, two (2) program logs, three
(3) microfiche files, four (4) functional specifications, one
(1) programmer's manual, three (3) computer program submitzal
forms, and cne (1) design procadure.

Findings

(1) The IOMs examined covered a variety of subjects concerning
these programs e.gd., CHAST 06, Sensitivity Studies, datad
July 13, 1977; CQlosure of CHAST 06 Design Review Open
[tems, datad October 25, 1977; Fuel Properties for LOCA
Analysis dated February 5, 1978; GEGAP [II - CHASTE
Intarface dated April 24, 1974; Minutes, Cesign Review
8nard, datad January 3, 1975; Response to Design Review
Report - SWR LUCA Models, dated February 28, 1974; Qesign
Review 30ard Minutes, 3WR LOCA Evaluation Models, and
[mprovement Programs, dated July 11, 1975; Thermal
Hydraulics and Transient Analysis Methods Procedures
Committee Menting Minutas, datad July 21, 1377, etc.

(2) Three (3) exam~les of 1 single daviation were identified.
(See Notice of Deviation,)

(3) There were no unresolved items identified.

Exit Intarview

An axit intarview was held with management representatives on
Seotamber 15, 1378. In addition o those individuals ndicatad Dy an
asterick in paragraph A, those in atlandance were:

J. Sarmard, Manager, 'luclear Inergy Product and Juality Assuranca Cperitions
(NEPSQAD)

R. C. 3cesser, Manager, Juality Assurinca ind Cperiting Methods;
Nuclear Znergy Projects Jvision (NE?D)
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Sreed, Manager, Quality Assurance, NEPSQAQ

L. Fischer, Manager, Nuclear Engineering, NEED

K. Holland, Marager, Plant Performance Engineering, NEED

. Kaznoff, Manager, Product Assurance, NEPSQAQ

Levine, Manager, Project Licensing #1, NEPD

Long, Manager, ingineering Services Operation, NEZD
Paradiso, ECCS Engineering, NEED

Roths, Manager, Reliability Engineering Operation, NEZD
Stone, Vi.e President and Gereral Manager, NEZD

. Woldstad, Principal Licensing Engineer, NEPD

M X mCire
- - - - -

The inspector summarized the scope and findings of the inspection.
Management comments were generally for clarification only, or acknowl-
edgment of the stataments by the inspector,
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THIS SCCUMENT WAS NOT 32
REVIZWED FOR PROPRIZTARY

o~ --‘,_”. e INFORMATION AS DESCRISEC
S Pt - = iy IN 16, CFR 2.790°
: M } $11 AYAN PLAZA ORIVE. SUITE 1000 W

ARLINGTON, TEXAS 78011 A ;
N 110CT €78 A4 S/ rbr /20

Docket No. 99500404/73-Q3

wWestinghouse Electric Corporation

ATTN: Or. W. H. Arncld, Ganeral Manager
PWR Systems Division

Post Offica 8ox 2535

Pi{ttsburgh, Pennsylvania 15230

Gentlemen:

This refers to the QA Program [nspection conducted by Mr. 0. G. Anderson
of this office on September 25-28, 13978, of your facility at Monrceville,
Pennsylvania, and to the discussions of our findings with Mr. E. J. <ren,
and memoers of your s*aff at the conclusion of the ‘nspection.

Areas examined during the CA Program inspection and our findings are
discussed in the enclosed report. Within thase areas, the inspection
consisted of an examination of procedures and representative records,
interviews with personnel, and cbservaticns by the inspector.

Quring this inspection it was found that the implementation of your Quality
Assurance Program failed o meet cartain NRC requirements., The specific
findings and referencas $o the pertinent requirements are identified in
the enclosures to this Tettar.

Please provide us within thirty (20) days a writtan statament cantaining,
(1) a description of any staps that have Seen or «il] de taken to caorrsct
this itam, (2) a description of any steps that have been or will be taken
to prevent recurrvenca, and (3) the datas your corrective actions and
oreventive measures were or will be completad.

In accordance with Secticn 2.750 of the Commissicn's “Rulas of Practice,”
Part 2, Title 10, Code of Fedaral Regulations, 2 c3py of this letzar and
your renly together with the enclosed inspection repert will te placad
in the Commission’'s Public Cocument Rwom. [f this report contains any
infarmaticn that you delieve £0 de proprietary, it is necassary that you
nake 3 written apolicacion within thirty (30) cays to this affica =0
withneld such information from sublic disclosure. Any such acplicatison
must include a full statament of the reasons an the dasis of wnich it

is claimed that the information is >roprietary, and should Se ;redares so
that praprietary information icentified in the aoplicatian is csntained
in a saparata pars Jf the document. ¥ we 30 not hear from you in this
regar: within the specified period, %he resor= »i11 de p7aced in th
Pupiic Jocumnt wom.



Aestinghouse Zlectric 2=
Corperation

Should you have any juestions cancarming this inspection, we will be
pleasez to discuss them with you,

Sincerely,

Uldis Potapevs, Chi
Yendor Inspection 3ranen

Attachment:
l. Notice of Deviation
2. Inspecticn Report No. 99900404,/73-03

d¢e:

AD/RCI (REINMUTH)
IE FILZS

{RR:0PM:QAB

REG. I, II, 11,8 Y
POR HCS

LENTRAL FILZS
WEVETTER, RlvV
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VENCOR [NSPECTION REPORT

U. S. NUCLEAR REGULATORY COMMISSION
QFFICE OF INSPECTION AND ENFORCEMENT
REGION IV

Report Ne. 99300404/73-03 Program No. 44081
Company: Westinghouse Electric Corporation

Pressurized Watar Reactor Systams Ofvision

P. 0. Box 355

Pittsburgh, Pennsylvania 15220

Inspection Conductad: September 25-28, 1978

Inspectors: o . S0/ /78
. &. Ancerson, °rincipal inspectar, /endor a
Inspecticn Sranch
- H‘ L >
s o ey, ncipa pector, Yencor gf /5
Inspection 8ranch
Other
Personnel: %ﬂé’ézg
ate
" /045_/_76
&/ 3 Vo d‘

/ ' /77
ﬂ...&é 6. ¢ Z‘u—-— /S /7&
,ﬁ,/ ¥, 4. rodges, ~rincipal deactor ingineer lpaau -

0SS/NRR

o 7Y, e 4
e, smajec¢;5 Section, /endor Jate
Yendor [nspection 3ranch
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Westinghouse Electric Corporation
Docket No. 99900404/78-03

NOTI F DEVIAT

8ased on the results of an NRC inspection conducted on Septamber 25-28,
1978, it appeared that certain of your activities were not conductad in
full compliance with NRC requirements as indicatad Selow:

Critarion V (Instructions, Procedures, and Orawings) of Appendix 3 t3
10 CFR Part 50 states in part, “Activities affecting quality shall be
prescribed . . . and shall be accomplished in accardance with these
instructions, procedures, or drawings.” The corresponding appiicable
Section, 17.1.5 (Instructions, Procadures, and Orawings) of the Westing-
house Topical Report, WCAP 8370, states in part, "The Quality Assurance
Program provides that activities affecting quality will be accomplished
in accordance with documented instructions, procadures and drawings . .

Contrary to the above, procedures do not axist describing the method by
which changes to the evaluation model are reported in amencments submissed
to the NRC as required by paragrach 1.b. of Section [I of 10CFRSQ,
Appendix K. (See Section D. 2.5.)
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Summary
Special Inspection conductad on Sep’amber 25-28, 1378 (99900404/78-03)

Areas Inspectad: 10 CFR 50, Appendix 8, and Topical Report WCAP 3370
as . )plied to the establishment and implementation of procedures to
control the development and revision of safety analysis computer codes.
The inspection involved fifty-six (56) inspector hours on site by two
(2) USNRC Region IV inspectors.

Results: In the area inspectad there were no unresolved items and sne
(1) ceviation identified as follaws:

Deviation: 10 CFR 50, Appendix 3, Criterion V¥, and Section 17.1.5 of
Topical Report WCAP 3370-procedures do not exist for the evaluation and
reporting of significant changes in the evaluation model as referenced in
Critarion [I.b. of 10 CFR 30, Appendix X. (See Motica of Deviatien,
Enclosure. )
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A,

DETAILS SECTION
(Prepared by 0. G. Anderscn and R. H. Srickley)

Persons Sontacted

*L. A. Campbell, Senior Engineer

*R. A. Dannels, Manager, Methods Jevelopment

*V. J. Esposito, Manager, Safeguards Engineering

S. M. Hendley, Advisory Scientist

"®. Margoiis, Senior Engineer

*J. J. Mcinerney, Senior Quality Assurancs Engineer
P. McManus, Senfor Quality Assurance Engineer

*R. A. Muench, Manager, Safeguards Analysis

R. Steitler, Manager, Reactar Protection Analysis

PZ)-—C‘-?Z

*Oenotas those presant at the exit meeting.

Actisn on ngigg; Xn;gﬂgn F!nding;

l.  (Open) Deviation (Report No. 77-02): Records which were not yet
in the permanent storage facility were not being maintained in
duplicate sets in separate geographical Jocations. Correcsive
action on this itam {s still in progress. Westinghousa has
commited to the completicn of filming, jacketing, and transfer
of all equipment descriptions, Systam descriptions, and QA
specifications to the 3oyers Records Centar Dy the end of
Oecember, 1978. This {tem will 2e inspected wnen corrective
action is completed.

2. (Closed) Deviation (Repert Mo. 73-02): Several computar pragram
aostract forms (S3374) had not been approved dy the immediate
nanager. The inspecior reviewed the correcsive actions described
in the Westinghouse letter of response dated Sestamber 15, 1978,
and confirmed that the computer program abstract forms identified
in the inspection report had been signed by the immediate manage, .
The inspectar also reviewed 2 memorandum datad Aygust 18, 13978,
which instructad all personnel in Configuration Cantral (Methods
Don}om) to only accept forms which nas been completad as
required.

Introduction
This regort covers a special inscection conductad 2 2xamine he
estabiishment ind impiementaticn of procedures contrailing safety

analysis computar cade cevelopment. The piectives of this inspectian
are:
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-de

1. To determine that acequats procedures to minimi~-a the potantial
for analysis errors to go undetectad have Seen established for
contral of the development and revision of these codes.

2. To determine that these procadures were fully imglementad
during the develcpment and revision of selectad codes.

ntral of Safety Analysis Comouter Co
1. Establishment of Procadures
a. Inspsction

(1)

(2)

(3)

The Westinghouse-PWRSO Topical Report, WCAP 8370,
requires in Sectien 17.1.3, Design Control that “Where
computar programs are ysed in design analysis, these
programs are verified and their usage is controlled.”
Thesa commitments are implementad by the following
Westinghouse £leciric Corporaticn-Nuclear Znergy
Systems-sater Reactar Divisions Policy and Procadures:

(a) OPR-' D-300-1, Yerification and Qualificatior of
Com.ter Programs Used in Sngineering Analys's,
Design, or Safety Analysis (Palicy).

(b) OPR-300-3, Configuration Control of Computar
Programs (Procadure).

An examination of OPR-300-1 revealed that there are
requirements for verification of comouter srograms

and documentation of that verification for inclusion

in a Central Program File Package which is then
maintained by the Configuraticn Contrsl +<ion of
Methods Develapmans  —iomamdd. 5 o7 Feg Palicy sutlines
nine (3) alternatives for verification of a computar
program and ten (10) altarmatives or qualificaticn of
a computsr orogram.

An examination of QPR-;00-3 revealed that requirements
for the subsrission of new ccmputar programs and the
modi fization of eaxisting comoutar Srograms are asiab-
lished 1long with the dafinicion of resgonsidilities
of individuals in the verification chain. The computar
srogram forms wnich make up 2 portion of the verifica-
tion documentation are inclucecd as Appendix C.

The Nuclear Safety Procadures Manual contains the
imclementing procacures to Se usad at the dasartmental
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level, Since this special inspection was restrictad

to computer codes used in safety analyses, the applicable
group procedures within the Nuclear Safety Department
were as follows:

(a) General; Procedure 1.1, Configuration Control of
Computer Programs.

(5) Reactor Protaction; Procadure 4.5, Preparation of
SAR Analyses; Procadure 1.5, Preparation and Raview

of Calculation Notes; Procedure 4,12, Qualification

of Computar Codes Used by Reactar Protaction.

(¢) Methods Development: Procadure 6.2.1, Quality
Assurance of Reactor Code Svstems (QUARCS) Benchmark
Library; Procedure §.2.2, Quality Assurances of
Reactor Code Systems (QUARCS) Testing Programs
with Senchmarks; Procadure 5.3, Preparation,
Preservation of Yerification Jocumentation.

Safeguards Engineering: Procadure 5
of Design Analiysas; ”r=ocaduyre 3.3, °
Calculation Notes; °rccecdure 5.3, 3e

-

A

Preparation

2,

reparation of

n!ws‘
Safequards tngineering Stancards.

d. Findings

The procadures us to impiement WCAP 3370 appear %0 meet

the requirements of ANSI N45.2.1. as appropriata 0 verifica-
tion, and documentation of this verification for safat
analysis computer codes. Ouring the examinaticn of these
imolementing procadures, the following itams were identified
ind <estinghouse management indicatad that they would consider
further action, as apprepriate. Any action taken Dy Westing-
~:8@ will be examined during a future inspection.

(1) Procedures do not address how errors idantified in
comoutar programs are reportad to the USNRC.

o

Procedures do not address how waming stataments
regarding restrictions on code usa are resalved.

(3) Microfische records uysed in angineering analysis are
nct always legible.

- 3 wi w

(4) Sccumentation did not specify wnich codes sanstitutad
the LOCA/ECCS avaluation moccel.




(8)

(6)

(7)

(8)

(9)

The meaning of independent verification {s not clearly
zdmtﬂ)'iod on *ne Computer Program Change Request Form
£8375

Procedures do not require the rsexamination and
reevaluation of procedures in the event of code errors.

Ancillary codes referred to in computar program doc-
uments are not descrited or referenced adequataly.

Pracedures do not address the cormection of errors
identifiad in computer program WCAP documents.

Safety Analysis Standards do not sufficiently identify
code input options.

(10) Procedures do not address comparisaon of new versions
of codes against the same data usad t2 verify the
original version.
(11) Standard No. 19 of the Safety Analysis Standard referencess
an out-of-date version of a computer code.
(12) Procedures 4o not address updating or Safety Analysis
Standarcds.
[mp iementation of Procedures
a. ns ign

The develcoment and revision of the following computar

was evaluatad for mting the reaquirements of

programs
0PR-300-1 and OPR-300-5 relatad %o verification and cantrol:

LOCTA IV: A computer code designed %o calculate the wall

temperatures of the fuel rod, average pellet
temperature, average clad tamperature, and
fluid temperatures during =he loss of coolant
accident (LOCA).

LOFTRAN: A digital compyter code which cﬂc.ﬂaus the

detailed transient Sehavior of a1 one locp
sressurized ~atar reactor systam.

The insgecssrs axamined the documentaticn zsntained in
the Cantral Program File Package on these two (2) camcutar
programs wnich consistad of #ive (3] memoranda transmitt
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Detween Westinghouse and the USNRC, twelve (12) intarmal
memoranda transmitted between departments in Aestinghouse,
twelve (12) computer code topical reports contained in WCAP
documents, twenty-nine (29) calcuylation notes, one
Safety Review Committee meeting minutes, four (4) Comoutar
Configuration Control Forms, twenty-two (22) Comouter Code
Change Reques: forms, three (3) Safequards gEngineering
Standards, one (1) copy of the Safety Analysis Standards,
nineteen (13) computer program runs on microfilm, and three
(3) Chronological Cade Change Index forms.

andings

In this area of the inspection, no unresclved itams were
fdentified. One (1) deviation from commitment was identified
(See Notice of Deviation, Enclosure

Additional information relatad to this deviation was notad during
the reviaw of calculation notes for the zirconium-watsr reactien
error analysis. These calculation notas reported that aftar
modifications had been made to LOCTA IV, recalculated values

for the peak clad temperature resulted in a temperature increase
of 24"F. 1t was further notad that ne “3ilowud ac=on cn this
ftam had been perfarmed nor were mnodel changes identifiad in

the resubmitiad topical report (WCAP 3220). Aith resoect %

this item, paragraph 1.b. of Section [I of 10C7RSQ, Appendix X,
requires that "The description (of the evaluation model) shall

be sufficiently detailed and specific %o require significant
changes in the evaluation model %0 be specified in imendments of
the description. For this purpose, a significant change is a
change that would resuylt 3n 2 calculatad fuel cladding semperature
different by more that 20°F from the temperature calculatad (as

a function of time) for a postulated LOCA using the last previcusly
acceoted model.” DSS/NRR w#ill fallowup cn this itam =a determine
{f reporting requirements have Seen met 3y Westinghousa.

Exit Meeting

An axit meeting was conducted with management sentatives at the
canclusion of the inspection on Septamper 28, 137 In agditicn %3
those individuals indicatsd by an astarisk in Sectian A. of the Cetails
Section of this repors, the following were in attendanca:

M. Anderson, Manager, Nuclear Safety

. Syrgess, Manager, Juality Assurance

« Hamptan, Manager, Product Assuranca Programs
Harxness, Systams Analyst




K.
E.
0.
R.

. Jordan, Manager, Reactor Protection

. Kreh, Manager, Product Assurancs

. Richardson, Manager, Reactor Protection Analysis

. Wiesemann, Manager, Regulatory and .egislative Affairs

PR s L=

The inspector summarized the outstanding items and the corrective
action which was reviewed during this inspection. The inspector
discussed the scope and findings identified during this inspection.
Management representatives acknowledged the stataments by the inspector
with respect to the cne (1) deviation presentad.
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Cocret Yo. 999C0401/78-04

Comtbustion Sngineering, Inec.
AtSn: Mre. M, R. Etheridge
Vice President
General Servicas
1000 Prospect Hill Road
dindsor, Connecticut 06095

Gentlemen:

This refers to the QA Program Inspection conductad >y Mr. 0. G. Andersen
of this affice on November 13-17, 1973, of your facility at Windsar,
Qnnecticut, and tu the discussions of our findings with Mr. C. W. Hoffran
and mempers of your staff at the conclusion of <he inspectien.

Areas examined during the QA Program inspecticn and cur findings are
discussad in the enclosed report. Within these areas, the inspection
consisted of an examination of procedures iand representative recards,
interviews with personnel, ind observations by the inzpectsr.

Quring this inspection it was found that the implementation of your Cuality
Assuranca Program fiiled 0 meet certain NRC requirements, The sgeci‘ic
findings and references t0 the pertinent requirements are identiied in

the enclosures to this letter,

Please provide us within thirty (30) days a written statament containing,
(1) a description of any steos that hava been or will b2 "iken %3 correcs
this itam, (2) a descripticn of any staps that have Seen or will Se taken
t0 Jrevent recurrence, and (3) the dates your carrective actions ang
preventive measures wera ar w~ill be comoletad.

i1 acesriance with Saction 2,730 3 the Commission's "ules 9f P-actiza
Part 2, Title 10, Code of Federal Regulations, 3 copy of this lettar ing
vour renly together with the enclosed inspection repors will Se slazad

‘n the Commission's Public Jocument Room. [f this raport contains any
information that you Jeifeve 0 be procrietary, it is necassary that scu
make 2 written application within thirty (30) days %o this 9¥%4ca %o
withnold such information *rom sublic disclosurs. 2Any such aoplicasisn
must include a full statament of the reasons an the Sasis af andca it
fs claimed that the information is proprietary, ana shoula Se prapared so
that proprietary information identi®ied in the apziization is ¢an%ained
in 3 separite 2art 3f the document. [f we 40 "0t near Frem you in s
=egar3 wilhin the jsecified perisd, the rescrs will 2e placaz in the
Public Jocument 3ocm.



ComSustior Ingineering, Inec.

Should you 1ave any questions cencerning this inspaction, we
pl2ased 2 d17cuss shem with you.

tnclosures:

l. Notice of Deviation

Sin _rely,

| '
Uldis Potapovs, Chief
Vencar [nspecticn 3ranch

- H [nszection Raport No. 39900301/73-04

sCC:
53/2C3 (REZNMUTH)
AR 2PM:QAB
Ags. [, II, I1Z, 8 V¥
353 40§
aPema 4y e oo
vt Al T ieae
AL Bt \&hs 27
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Comcustian Eagineering, Inc.
Oocket No. $9900401/78.-04

NOTICZ OF DEVIATION

Sasad on the results of an NRC inspection conducted on Novamber L3.17, 1978,
1t appeared that certain of your activities wers not conduzzed in full come
pliance with NRC requirements as indicated below:

Criterion V (Instructions, Procedures, and Crawings) of Agpendix 8 ¢o
10 C7R Part 350 states in part, “Activities affecting quality shall de
prescrided . . . and shall be accamplished in accordance with these
instructions, procedures, or drawings.”

Contrary to the above, procedures 4o not exist describing the method by
which changes to the evaluation mode! are reported in amencments submitted
t0 the NRC as requirad by paragraph 1.5. af Section I of 10 2FR 30,
Apcendix ¥,

B-47



U. S. MUCLEAR REGULATORY COMMISSICN
QFFICE OF INSPECTION AND SNFORCMENT
REGION [V

Report No.  99%00401/73-04 Program No.

Company . Compustion En;ineering, I(nc.
1000 Prospect Hill Road
Windsor, Connecticut 08095

Inspection Canducted: November 13.17, 1973
i

vo.

InSpectars: e A /}u’

s1129

3. G. Anaarson, Principal. inspector,
‘lendor"hsaoct‘lon 3ranch

y 2 /
Other & 1 g :’ ol PR
Personnel : e Fre & f=at. =T s
| R ?norcn. TcTerr Thg neer, B3 TR ace
l {
i / o,
’VA\'¥"/ e -p-~','.
- H giuoeu. “Jciear ingineer, AL Late
~ -
- ‘.\ - »
-sata
/\‘\\ | /'. ) -~ o
Agoraved bYy: S \ ?\A.. AN - U -y
. J. Ha3.@, GNIET, enasr vagrem- cvaluation Tace
Section, T¥mior Imsoacticn 3ringh
Symmar;
Special Inspection conducted on ‘ovemter 13-17, 1377 [399CC4Q1/73.34

Areas Iﬂ!ﬂﬁﬁ: 10 CFR 30, 4ocendix 3, ane Tcofcal lazers

-—-lna s T

-¢i's== 38

1001103 =0 t.'e establishment and imolementation 3f oracadures I cantra!
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ode

the develosment and revision of safaty analysis computer codes. The
inspecsion involved thirty (30) ‘.spector hcurs on site Sy one (1) USHAC
2a3icn IV inspecctor.

Resulss: In the area inspected one deviation and on2 unresqgived izanm
wars i%entﬂfcd as follows:

Qaviation: 10 CFR 50, Appendix 8, Critarion V, aracadures dg not exist
ior the evaluation and reporting of significant changes in the avaluation
mode! as refarenced in Critarion [1.5. of 10 CFR 30, Aopendix K. (See
Notice of Jeviation, Enclasure.)

Unresolved Item: Verification had not been comsletad on two (2)
calculations wnich resuited in input to the C2S373 Systam 80 FSAR (Zee
Cetails Section paragrapn C.2.5.).
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DETAILS SECTICN
(Prepared by 0. 4. Anderson)

Persons Contactad

*i. C. Coppersmith, Manager, Cesign Transients Safety Analysis
F. L. Carpenting, Section Manager, £CCS Analysis Group

*). Goldberg, Sugervisor, 3tandard Plant Licensing

*€. G. Harvey, Sngineering Quality Assyrance Auditor

*C. L. Kling, Acting Supervisor, CZISEC Development Group

. Longo, Jr., Manager, ECCS Analysis Group

H. T. Melcher, Engineering Specialist

*2, R. M11s. Supervisor, Project and Generic Licensing

*). C. Packard, Supervisor, Group Quality Systems

*Oenotas those present it the exit meeting.

Introduction

This report covers a special inspection conductad to examine the
establishment and implementation of procedures cantralling safaty
analysis computer ccde development. The objectives af tnis inspec-
*ion were:

1. To detarmine that idequate procedurss %0 minimize the sotentia’
for analysis arrors t3 GO undetacted have been establishad for
control of the development and revision of these codes.

2. To detarmine that these procedurss were “illy implemantad curing
*he development and revision of salectad codes.

Csneral of Safaty Analysis Comoytar Codes

, Ig23h] ighmane of Irmqcedyres

i. insgecticn

(1) The Cambussion £agineering, Inc., Teozal Jecor:
CENPD-210-4, requires in Sectisn 17.3, lesign Contrel,
thas 'The 2ACM srocscures inplement design uality
assurance raquirsments . . . provide sseci®ic regyire-
nents ‘ar all safety relatad work aczcmsliisned . . .
srovide design contrais %0 aculicaole activities suce
as; reacsar 2nysics, seismic, stress, shermal, hydraylic,
racfation and acsicent amalysis . . . cantains an ‘Zen-
si®icazicn systam for analyses anc/sr caizylations
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prepared for each NSSS project witain the section.

This indicates how calculition sheets will e com-
plated. Methods of anal sas ir the form of compyler
programs are controlled by the procecyre. The computar
programs that are used for safety-related analyses are
cersified for acguracy, method, and internal consistency
prior %0 verification of the anmalysis in w~nich it is
u“.

These commitments are implemented by the folicwing
Combustion Engineering, Inc., procedures:

QACP 5.2, Cesign Analysis
OADP 5.4, Design Verification

(2) An examinatian of procedure CAQP 3.7 revealed that
there are detailed requirements “cr the 2rascaraticnm,
review, and verification of analysas and camputer
codes. Reguireme~" < for documentaticn of zhis veri®ica-
tion are also included in the procedure. Changas %0
analyses or ccmguter programs shall comply with the
requirements for initial sreparation af the analyses or
camputar programs. A Computar (oce Cartificate i the
permanent file identification far comgutar cacdes that
nave Seen cartified by Combustion Ingineering, Inc.

(3) An examination of procedurs CACP 5.4 revealed that
Combustion Engineering, Inc., utilizes three distinct
methods of design verification: CZasign eviews, ATzar-
nate Calculations/Analyses, and Testing. A list of
qualified reviawers is maintained by sach Supervisar/
‘anager and indepandent review 37 analiyses/caiculations
is conducted by reviewars selectac from this Tisc.

Sindin=s

QADP 3.2 and QADP 3.4, wnich are procedures usag %2 ima!
Q\PO—Z J=A, acgear to meet the requiremments of ANSI !
as 3oprspriate o verificaticn, anc cocumentatiin e?
verificatisn, as acoiied <3 Safety Anmaiysis limoutas Tic:
uring the axaminaticn 37 these ims! lamant ag Srocesurss an
the documentation jeneratad as 2 resulc of ‘:I Iswing ne
sracedures, i@ foilcwing icams were izenti¥ied 2nQ marmage-
mert of Combussion Saginesring, .nc., ‘ndicatas trat they
would zansica= f.rsaer 2cticn, as asoresréata.  dny action
tasen Sy Csmhustisn Ingineering, Inc., will e axamines
uring 3 fuTure ingpecticn.

)

ent

LA

'y ™ i

C A -
.u\

l
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In addition %o the items listed below, one (1) deviaticn
from cormitment was identifiad (See Netice of Ceviation,
Enzlasure). ‘Yo unresolved {tems were identified in In's
ar2a of cthe inspection.

[tems for considerazion by Combustion Engineering, Inc.,
Management:

(1) Thers does not agoear to be any cantral index ic define
what cansstitutas “he cade design file, or a project
design file.

(2) Procedures do not addrass how modi fications %o 'RC-
approved cades are ragertad to MRC.

(3) The “ZCCS Licensing Analysis Verification Checklist®
#as found in the system 30 CEFLASH calculation fmput
#ila, 5ut not in other fi'es. We ancyraca the use
of such a checklist for all calculations and its inclu-
sion in the design files.

(3) There appears to e no informaticn in the ECCS code
files reqarding verificaticn by comoarisin 20 tast
data. Such comparisons are availapie through Srograms
such 1S =ne standard preblem program. We Selieve this
farm of verification %0 be acplicable %o parts of
evaluation model codes and should be included in the
cade verification files.

(§) On the ZCCS Licensing Analysis verification Check!ist,
item 25 was checked 'yes,"' indicating axper<mental data
«as amloyed. No asvidenca of now the axperimental 2ata
was amoloyed was found.

(5) Procadures ¢o not address now errcrs identified in
sndes are discositicned.

(7) A chrenological listing of _svelooment, reviaw, aporaval,
and chances %0 cocas had not been documentac.

[3) Frocadures 20 70T iddrags the oracass DD e f311cwed wnen
axisting zades are usad in apslicaticns Jtner than
snesa “ar wnich the cacde was criginally caveiscad.

‘3) Owacadures 4o neT acorass now ocumentation s matatiine
ed for he % lowing items:

(1) ZSam=aréisan of Jsges #ith srevicus resulils.
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(10)

(M)

(12)

(b) Review of Comgutar Code Juality Assurance
Folders.

(¢) Changes to Computer Codas.

Cepartmental level proceadures 4o not exist whicn
acdress code develcpment, review, asproval, and contral
of computar coades.

CESSAR/FSAR/System 30 LOCA Analyses were submitsad %2
NRC prior ta the completion of independent review of
the 2nalyses. QA riiiew and verificazion of all docu-
ments should be completed prior 23 susmistal to NRC.

Procedures do not address how individual codes ar2 %0
o¢ used ir an overall analysis mecdel or dackage. Alse,
there are no requirements for assuring that integral
resylts develoged from more than one zade 2re ingapen-
dently reviewed,

[molementation of Pracedures

[nsoecticn

The

develcpment and revisicn of the “ollowing computer

programs was evaiiated for meeting the requirements af

QADP
and

STRI

~
13
m

5.2 and QAC? 5.4 related o develcpment, verifization,
contral of:

KIN [I: A Cylindrical Geometry Fual 30d ~ea: Transfar
Program. The STRIKIN [I cade is a Forsran [V
digital program which is used %o calculate the
core hot spot transiant clad tamperiture during
the diowdcwn, refill, and reflgod sor=ions of
the Toss-of-c3slant acsigent.

Ofgizal Simulaticn of a Comdusticn Ingineering
fluclear Steam Sucply Systam. Simulates cegnlar
and moderatar reactivity faecback, point kinatics
neytrsn Jehavior, dorsn and CIA reactivity

af facts, muiti-noce average and 0% channal
rFRACIIr Care thermal nysraulics, reactar 23cian:
arasscrization ang mass sranspcrs, reactse 230l-
ant system safet; .alves, $ta2am jenerati:zn, staz~
Fener2tar water lavel, main sTaam 3y72ss ssstas.
safety and turdine valves, 25 el 25 alamm,
¢sntral, orotaction iand Ingineeres Safaty

Feature Iystams.

“©
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.7.

The inspector examined the documentation contaired in the
Quality Assurance Folder on these two (2) computar codes
whiza consissad of faursaen [14) computer coz2 Tipical

Repurts, thirty-cne (31) copies of interaifice corresponcance

twanty-four (24) caiculations, seven (7) computar code
cerzificates, ten (10) lists of qualified reviewers,

six (8) analysis cover sneets, one (1' ©CCS licensing
analysis checklist, one (1) listing of .ne STRIKIN II coce
version 770328, and two (2) film cassettas of computar code
verificaticn runs.

b. Figmg;

In this area of the inspaction, no daviations wers identified.

The following finding has been identified as an unrescived
item and will de farwarzed to NRC/NRR for resgiytion:

During a revieaw of the verification of two (2) caicuylations

that resulzac in input %0 the CESSAR System 30 FSAR, sections
6§.2.1.5 aad 5.3.3., the inspeczor noted that the verification

process had not Seen campleted aven though the FSAR has Deen
submitted to NRR/NRC for docketing. Upen discussion of this
ftem with Csmbustion Zngineering represantatives, it was

noted that design input for these caiculations had not 2s yet

been received and therefore the calculaticns cauld not de

canpleted and consequently could not de verified. 10 CFR 30.0.(3)
requires that for Final Safety Analysis Reports :hat "A final

analysis and evaluation of the design and performance of
structures, systams and components with the objactive stated
in (a)(4)® of this section and taking inta 2ccount any
pertinent information cevelcped sinca the sucmitsal of the
preliminary safety analysis report.”

*(a)(4) refars 0 srecaration of preliminary inalissas.

The infarencs adcsve 52 "7inal amalyssis” ingicases hat iafyrmae-
tion should not De submitted <o NRRA/NAC which [« "=~=eliminary”

in nature.

As noted Sefore, *his item ~i1] Se “arwarzec t3 RR/NRC “or
resolution of wrat constitutes ““inal amalssis" “ar jurscses
of FSAR submissals.

$xis Meeting

in exit meeting was csnductad with ‘ombustion Inginaering mnanagerant
serscnne’l at the conclusion 2f the inspecsisn. Those inaiviguals

tndicatad by an asterisk in Section A of the Cetatls Section of ni:
reoor=s were in attandanca. (n acaizicn, the fallowing sere Jresant:
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. Cicerchia, Licensing Znginger
. Flyan, Director, Plant Acparatus and Snginearing Qualisy Ae,yrance
w. Hgffman, Jirector, Group Qualily Assuran:e

. Huba, Manager, Ingineering Quality Assurance

WDrmc.
" e o @
“.3" v %

The inspector discussad the special nature of this inspacsion, scace,
and findings identifiad during the inspection. Managemant reprassnca-
tivas of Comoustion Engineering acknowledged the stataments Sv tha
ingpestor with respect %0 the one (1) deviation prasented.
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GENERAL &3 ELECTRIC

BUSINESS GROUP
GENERAL ELECTRIC COMPANY, 175 CURTNER AVE., SAN JOSE. CALIFORNIA 35125

October 20, 1978

United States Nuclear Regulatory Commission
Qffice of Inspection and Enforcement, Region IV
811 Ryan Plaza Drive, Suite 1000

Arlington, Texas 76011

Attention: Mr. U. Potapovs, Chief
Vendor [~ spection Branch

Reference: Inspection Report 99900403/73-03
Document No. 99900403/79-03
Program No. 44802

Gentlemen:

This is in response o your September 27, 1978, letter which contained the

results of the QA Program Inspection of the Nuclear Zaergy Susiness Group's

facility at San Jose, California, conducted Oy your office on September 11-13,
1978, Youi letter was received in Dr. R. 4. Beaton's office cn October 2,

1978. Dr. 'deaton has requested that [ respond 0 your letter on his behals.

We find nothing in this repor: of a proprietary nature which should be withheld
from public disclosure.

The report identifies three ar=as in which there were deviaticns.

Tae deviations
with Jur responses are as follows:

[ndeoendent Design Verification

Deviation
f otk 172 "]

Neither the verification statement 2cr other evidence of appropriate de
verification was in the Design Record File ¢ CEAST 06.

the fle did aot contain the results of a desigm review on Sert
of the gamma smearing model. [t does apnear, however, that the de
verificaton was accomplished.

Reygocnse
R
A 7verilicaton statement and other svidence

2 =

cation, aleng with a copy of the Design Review Renport |




United States Nuclear Regulatory Commission
October 20, 1978
Page 2

z.

properly filed in the Design Record File for the CHAST Enginee.ing
Computer Program.

Design Review Report/Design Reviews

De riation

The DRR for the September |, 1976, review of CHAST 05, Swelling and
Rupture Model, did not indicate th2 Type of Review nor provide a Dis-
cussion of the Design Review Presentaticn.

Response

The Chairman of the design review team which performed the original
review will prepare a statement to be attached to the Design Review Re-
port. This statement will include the purpose, type of review, and
briefly describe the type of information that was considered. The Design
Review Report will then be filed in the CHAST Desigr Record File.

Verification Cover Sheet
Deviation
The Design Review/Cover Shee: for the CHAST 05 Swelling and Ruprure

Model, Design Review of September 1, 1976, did not have a itatement of
design adequacy.

Resocnse

A statement containing the findings of the design review team and their
conclusion as to the adequacy of the design will be prepared and signed

by the ~“hairman of the design review team which performed the review

in question. This statement will be attacied to the original Cesign Review
Report and will be properly filed in the CHAST Engineering Computer
Program Design Record File.

The actions outlined above for correcting the deation as cited by the noted
three items will be completed by December 20, 1978.

In order to determmine if these types of discrepancies exist in other comnuter
programs, a formal evaluation program has been initiated. This evaluation
will include those computer programs for liceasing analyses in the ECCS and
Transient areas and will be completed by January 15, 1979, I aay similas
examples of deviations are identified, an ac=oz 3lan for corrective acti, will
te put iz place and a schedule for completon will be specified by Januaxy 20,
1879,
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United States Nuclear Regulatory Commission
Qctober 20, 1978
Page 3

To prevent any future occurrence of similar deviations, a training class will
be initiated. Information is now being compiled which will form the basis of
special training classes to be attended by methods committee members and
responsible engineers of engineering computer programs used for licensing
analysis in the ECCS and Transient areas. These training sessions will be
specifically designed to imstruct the individuals as to the required action %0
prevent future recurrences of the types of deviations identified by the NRC
Audit. These training sessions will be completed by the end of the £rst
quarter of 1979.

In addition to the above deviations, there were findings listed in paragraph
C.l.b. on page 6 of the inspection report. Each of the findings identified in
paragraph C.l.b. are being carefully evaluated by management. Following
this evaluation, any appropriate action will be specified and scheduled. All
required actions will be documented in order to satisfy the requirements of

an issued Engineering Work Authorization which outlines the {indings to De
reviewed. The responses will contain either a description of any planned pro-
cedural changes, or the basis on which it is concluded by management that no
procedural change is required. All of these actions will be completed by March
1, 1979.

I believe the foregoing information meets your request for responses o the
inspection report. [f further information is required, please let me know.

Joha aM

JB:AB:es

¢e: Dr. R. H. Beaton
Mr. A. Breed
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- EX(ON NUCLEAR COMPANY, Inc.

2101 Horn Rapids Road
P Q. 8ax 130, Richiand, Nashingron 39352
Phone: (509) 3438100 Telex: 126353

December 13, 1978

U. S. Nuclear Regulatory Commission
Region IV

611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

ATTENTION: Mr. Uldis Potapovs, Chief
Vendor Inspection Branch

Gentlemen:

Your letter dated November 22, 1978 reported findings regarding the audit
conducted by Mr. D. G. Anderson of your organization on October 30 thrrugh
November 3, 1978. Your letter stated it appeared that certain of ENC's
activities were not conducted in full compliance with NR. requireaents.
These activities were as follows:

Procedures do not exist describing the method by which changes <o
the evaluation model are reported in amendments submitted to the
NRC as required by Paragraph l.b. of Section II of 10CFRS0, Appendix K.

2. In two cases, calculation forms had not been completed and calculation
indexes had not been prepared as required by Procedure XN-NF-S00,002,
Section 6.0, Design Process.

In regard to these two items you requested that ENC provide "a writlen
statement containing (1) a description of any steps that have been o1 will
be taken to correct this item, (2) a description of any steps that have
been or will be taken to prevent recurrence, and (3) the dates...corrective
actions and preventive neasures were Or will be completed.”

In response to Item (1), our procedure for reporting changes to¢ an evaluation
aodel will be included in XN-NF-500,002. This change in our Quality Assurance
procedure will formalize ENC's current practice for reporting code changes.
Thus, this action neither corrects nor prevents recurrence of a safety
consideration. We anticipate that the indicated change will be incorporated
by March 1, 1979.

In regard to Item (2) above, ENC is continuing to follow XN-NF-500,002,
Section 6§, with respect to the use of ‘orms and calculaticnal indexes. This
includes appropriate personnel iastruction and training. We believe the
current practices in regard to this procedure assure a aiaimal number of
procedural deviations and that those procedural deviations which aay occur
would continue t> be of minor significance.

AN AFRILIATE JF EXXON CORPORATION
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Mr. U. Potapovs (USNRC) -

(]
L]

December 19, 1978

Your lotter also listed "Findings" regarding other general observations
relating to computer codes. These "Findings" principally addressed the
implementation of additional formal procedures for computer code deveiop-
ment, control, and use. Although ENC believes its present practices are
effective in ainimizing the possibility of errors, the advisability o~

changes to ENC procedures rilated to the "Findings" identified in your
letter is being considered.

Singerely,
//’I /

“6.’F. Owsley, Manager
Reload Licensing

GFO:gf
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EX(ON NUCLEAR COMPANY. Inc.

2101 Horn Aasprds Roed
P Q. 8ox 120 Richiand, Vashington 99352
Prone: (509) 3438100 Telax: 32-63%3

U. S. Nuclear Regulatory Commission
Region I\

611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

ATTENTION: Mr. Uldis Potapovs, Chief
Vendor Inspection Branch

Gentleren:

In vyour letter dated December 29, 1578 you advised us ycu needed

additional information regarding Item 2 of your Noveabe 2, 1978 letter.
Specifically, you asked that we provide the following rmation:

| Your corrective action concerning the two specific cases identified
where calculational forms (for calculations E-Q157-2-33-P and
£-0478-965-3) were not completed and prepared in accordance with
your procedure; your further actions to assure that these were the
only incorrect calculational foras; and the iate these corrective
actions were or will be completed.

'
-~
1

-

Your specific preventative actions to assure this procedure will be
followed in the future (e.g., retraining/indoctrination of user

personnel and/or increased QA audit emphasis in this area) and the
date those actions will be completed.

The first of the two specific cases which you referred to involved failure
of the person checking input to a licemsing calculation %o sign that the

input had been checked. Following your audit, the check was documented dv
his signature on the input listing. This deviation, which occurred in (373
shortly after implementation of the applicable QA procedure, happened when
individuals involved in carrying ocut this work were first becoming familiar

with the applicable QA requirements. Subsequent training and indecctrination

emphasized the procedural requirements for checking and signiang input to
final calculations, whether for design or licensing purposes.

The second case r

a safety analysis culation had been appropriately reviewed and checked.
However, as is ZINC standard practice, the results had deen Teviewed and
checked as required Dy the analyst and a cualified second party against
previous analyses. rollowing your audit, the check dv the qualified second

wila

-
P

eferred to involved failure to sign that the out?

eT ut
1 -
cal -
)
S




Mr. U. Potapovs (USNRC) -2 - January 18, 1979

party was documented by his signature of the calculation output. ENC does
not consider this deviation to be a failure to meet safety standards since
the required action was taken. However, this incident was published within
the organization to emphasize the necessity for appropriately signing and

cocumenting that QA procedures have been followed for computer output
information.

No further corrective action regarding these specific deviations is planned
since these deviations did not involve failure to carry out appropriate
safety-related action. However, compliance with verification requirements
of the QA procedure will continue to be routinely checked during future
Quality Assurance audits.

Sincerely,

o 4 /'1’/"' j "/-

- , / 7 " l.l[ /
"‘/o‘-j)‘{" . ‘C‘/ ' “ /
G. F. OQwsley, Managey
Relcad Licensing '

GrFO:gf
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Westinghouss Water Reactor vasex Cor
Eectric Carporation Dtvisions 9 mraoungn Panvsytvama 230

" X Ao

Gonerst M7 wgw

PR S et Ovecn November 3, 1978

PAP-EJH-78-424

Mr. U. Potapovs, Chief Ref: a) Letter from USNRC (Mr. Pota
Vendor Inspection Sranch to W (W. H. Armnold) dated
U. S. Nuclear Regulatory Commission 19/T1/78
611 Ryan Plaza Orive

Suite 1000
Arlington, Texas 76011

Subject: Response to September, 1378 Audit of Westinghouse PWRSD
(Docket No. 39500404/78-03)

Dear Mr. Potapovs:

Your letter (Ref. a) does not contain any information considered proprietary
to Westinghouse and we have no objection to placement of the repaort in the
Public Document Room. The response to the deviation resulting from the
subject audit is as follows:

Deviation

“Sased on the results of an NRC inspection conducted on September 25-28, 1978,
it appeared that certain of your activities were not conducted in full
compliance with NRC requirements as indicated below:

Criterion ¥V (Instructions, Procedures, and Urawings) af Appendix 8 to 10 CFR
Part 50 states in part, "Activities affecting quality shall be prescribed . . .
and shall be accomplished in accordance with these instructions, procadures, or
drawings.” The corresponding applicable Section, 17 1.5 (Instructions, Procedur
and Drawings) of the Westinghouse Topical Report, WCAP 8370, statas in part, "Th
Quality Assurance Program provides that activities affecting quality will e
accompliished in accordance with documentad instructions, procsdures and drawings

Contrary to the above, procedures do not exi“t describing the method dy which
changes o the evaluation model are reported in amendments submitted %o the NRC
as required by paragraph 1.5. of Section II of 1JCFREQ, Appendix K. (See Sec*ic
0.2.5. of Inspection Report 39500404/78-33 for additional details).
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Mr. U. Potapovs -d - PAP-EJH-78-424

Rcsgggsc

OPR-600-1 and Nuclear Safety Procedure 1.9 cover reporting of any significant
errors in any safety related work. Significant errors in conputer codes have
been and will continue to be reported under this procedure as with other
significant errors discovered in the course of our work. Appendix K of
10CFRSQ requires separate reporting of changes to NRC reviewed computer codes
which result in a 20°F or more change n calculated peak clad temperature.

Westinghouse has maintained a policy of identifying any such changes to the
NRC.

Althcugh these policies are well known and recognized by those performing
safety related work, Nuclear Safety Procedure 5.2 will be medified to include
the following statement in the "Policy and Scope” sectior:

In addition, it is Safeguards Engineering Policy to evaluate and
report significant changes in the evaluation mode! as referenced
in Criterion II.B of 10CFRSQ Appendix K. For significant errors,
Procedure OPR-600-1 and NS Procedure 1.2 applies.

Further, the response to the items identified in paragraphs D.1.5. and D.2.5.

of the subject report are alsc provided in the attachment. These were identified
and agreed to at the Exit Meeting of Westinghouse and NRC as i{tems to be for
westinghouse consideration only; however, in the NRC report they ar “fed
as "findings".

Verification of the implementation of the actions described above can -
accomplished during your next audit of PWRSD. If we can be of any further

assistance, or if you have any questions, please contact Mr. . J. Kreh,
(4712-256-4584),

Very truly yours,

W), 1. Akl

Attachment
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ACHMEIT A TO PAP-EJH-73-423

Details Scction D.2.b - The inllowing respons> addresses the specifics of tha
ncted deviatien.

0.2.5 Inolementatisr of Proredures

Adcitional information related to this deviation w2s noted during the review of
calculation notas for the zirconium-water reaction error analysis. These
calculation notes reported that after modifications sad Leen made to LOCTA IV,
recalculz.ed valuss for the peak clad temperature ra:z.lted in a temperature
increasa of 24°F. It was furthar noted th2t no foilowus action on this itam had
been grrfarmad nor were mage) shargas identified in th2 resubmitied tipiczi rezort
(“oAP-3220). With resgact to tris ftam, paragragh 1.4 of Sectica II of 10CFIIS,
Lopandiy K, reauirss that “Tho Zazerizsicn (of the evaliition modal)gshall ce
sufficiantly derailed and specific t3 req.ire significant changes in the eviiue~
tion =32l te Se spzsified in amendmants ofF the dascripgtion Fer this purgose,

a sigaiiicant changs is a change that risult in 2 calculated fuel cladding tamo-
erasura 4iffarent Oy more than (0°F from the tampersture calculated (23 2 function
of tira) for a.posiulated LOCA using the last previous!y accsptad mcdel.” DSI/
NPR will followup on this ftzn 3 deternine if raporting regquirensats have osen

mat by vestinyhouse.

Responze:  This particular incident has baen deall with i cersicaralie teliaict:

2o21] with She MOT Sev4f girca tha audit, I¢ kasg bsia dacarming

2 L’.,_~ - ...
- DR - -
T o o, - gy et T . . RNy SWmee . s 3 Ly N -y Syl s
cnangas weva nct “significent’ acoarding 1T WULERIL, A QTN L, SBPT a. €L LTETe
" B . e e o adake o - ik, = - - s e g o s
fore ness aut have Sein reparsac. FHowever, 2 12552 132 sent T the A0 3t

describirg che sudjiwct chanz:is.

The incicant raisee a question that parhaps soma Hastingisute emley:s

did nct fully undarstand tha reparting reouicements of 10IFRS0, Autgrix X, pirt
I1. A prescrszticn wos mace in she first guavtar of 1970 3 Safiiuveias anjinzeria,
erpleseus ot CFR-CUC-1. As disgussad in cur- $irst razsoorza, Was.iiQuute will S8
nodifying lucigar Safety Proces e 5.2, In acoition, ing nww procan.-e will Se
review:d »50 711 effected eavloyess, to strass rapiroin? reguirenints Ing

g BN elolet SRITIRAER A



tACHNENT B TO PAP-£JH-78-428

Cet2ils Section D.1.b. - The following responsas address tie items provided
for consiceration:

0.1.L(1): “Procadures do not addrer; how errors izirtified in ccmputer programs
are raported to the USIRC."

Pesponse: See deviation respcnse in the cover lecter

0.1.bf2): “Procedurss do not address how warning statamants recarding
resiricticns on Jode use are resoives.”

Rasrarsz:  In carrvinr? out Nuclsaw Safes: Sracedn s 7.4 (fanam-*ien ars ugsesing
of auters r‘n:V: s Liangarcs) ens lucle.r safets ‘‘rosadure 5. Z3naration cf
Safeg.: *13 Enginzering Standards) warnins stiter-ros reg T vIing ragcommendad
restrictions on ccde aznlicaLilily are reviewed N clga.l b :e**onral If the
restriciions are detsrmined t3 Se valid, giant o7 oty saolsses coms! y with such
rostiricticas. The results oF thise revic.s ars isco:u3vacss in Safaty Anilysis
Stanganrd:, T*zse standards serve as 2 suidiiings fC. the 2malysts and raviewars
WHCENL 2V

aad arg uz2d in thair analysss and inds,.

B.1.58(3": "*”rof‘ sche racers gs used in 2njingeiring cnalysis 272 nat alwave
]EgT

-

- > =y . - - o i “a -~ Yamat N -, .- -
Rasseni=: Th2 microfiche recards eho:rns to net iagidla e nexics ¢f tha
e —— . = - s -
gnyinss i analysis ragords. Tha2 emginss.ing 2n: 3 reCdids uted aivm lacinle

Y ovae 24Tk - 3 N Iy = dogm s ;
any wzra ovaiiable Giring the aucit. Tiis was aon ~.iefg2a £ e audit “esi.

D.1.b/4%: “Docunmsntation did not specify ihich 2o..7 canszizured tha LCCA/ECES

LB -

ev2:.ITii” rmodel.’

Pesnonse: The comovter codes witich were reviewsd ar. ssorived by the NND §aaff
"8 V2 0zt es WP i a sarfe at tne Uestinghouse NT i ITC Lze ace <he Giiiy
0232 w.ich are gari of the mcial.

AisG s2& <ur rezpassc to £.1.8/7).

0.1.5'%': "The rmeapi e of infazendant verificasis 3 roe clearly 44 igntivtiag en
i@ Lu..g.tar Program Cnange Rajusst For~ 35373,

Pesoonsa:  Althouzh we fait that the form in con*z t w *h the sro~sdure wae

ace3uz.:, -2stingnousse agrees Irat add:d emphisis Uiougn slarification en the

forn: is agprosriate. lience, th: form is be.n, RangLs 4 7alluws:
Q01d For= Nav Fo=
————— ——————— e
Middle Section gxecutc * (Prograrmar) gxainior {=wo~r=—~er)
iear tottun Executer Veritier (Ocher trin
Prograrmer)
See Attachreant C for 2 cepy of the form with the sharss incdicaten.
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TACHMENT 8 (cont'd)

D.i.béSZ: “Procedures do not require the re-examination and ra-evaluation of
procedures in the event of code errcrs.”

Raspanse: lectinghouse has not reguired per se re-excmination and re-avaluation
oT taday's pracedures after code errors were found bezause it it sur policy o
treat any cafoty related errors in accerdance with 02R-CC2-1 and NS Procedure 1.9
and with subszquent, 2poropriate actions taken (including re-examination and
re-evaluaticn of procedures if appropriate).

In additicn, all procedires ars re-reviewed and re-evaluated on a three year cycl2
according 0 divisien szlicy.

L.1.8'7): "Ancillary ccdes referrez 49 in computer program documents are not
descritag or reference. adesuataly.”

Ressensa: lestinghouse does not coasiuer ancillary cedaes wnich are usad to
Generaie ingut to the evaiuaticn m2u2l to be “"part of tii: m32el.’

Ancillary cudzs are veriiied and contralled inm a manner ¢ vilar ¢4 Sha INC reviau:
co:puter g22=5. The mamiers of the 2udit tes— reviewad those proceguras during &=
audit (Safscuards Ercinzaring Standards and 3cfety An2iysis Stzndsrds)

07 b/8): "Pemcadurse ¢o not addrass the corractisa of arvors idamSifisd in

fgs-~=e2: '“netinghouts 2228 not Lalieva that 1'732 tyragrasniccl erres ave
C3Ua.l 2V 20mu tam £ou2 arrOr OF 03 prohls. - sales y relassd ar ::::ﬁ:'s%.
This is bzczusz the YIP is always u'it ten aviegr the devn..“*ar. a.xé verificzation
is done, QDe:uiled ‘n.e#w:l stangare (Safacu-:., Ergingearic: ~’anu='is and Safatl
Analyvei s St:ndznds) air2 the arima sour'e of {vformation F3r ruaning cooputer €oi:

~ar

and personing an gn2iysis. The WG\ is usec cnly as a baciground reference.
R.1.573): "Safaty Analrsis Standzrc: 4o nat suificiently f4ontify (2de insut opt

+ dratentin Anelvsi: has nat

o und
rSiceres 1 2 ocurracs ugsating 3v @

©.1.b(10): "Procelures do mot addrass campiriions of naw varsions of cades again
the sams cata usegd to varify the original varzicn.”

Pesoonsza: llew versions of a cod2 ar? compares -3ainst 20d versions of tha sam2
coge. .T the new version gives the same results as the oid. it would c2 urnsces:
t0 repest the compariscn with data since tne corparison wisld agt chancs. IF :o:
new ver<ion produced rignificantly different recls s 3 Comarigson Jith griginsd
dats would be considered as part of the verification procsdure.

Verifizzeion is done by the developer and it is reviewes t; an indzlapcmnt
individual or comnittee. Verificaticn mathods are gis.cuszes in =2
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JTACHUENT B (cont'd)

A.1 Vepifizztion:

Tha follewing metnods may be emoioyad verif’ comzuter programs
cther than those recosnizud to be in the pudlic anain for wnich no
verification naed te perf:r:ed i7 it can be jius:iified by virtue of
ite sufiicient histury of use. This 1ist doas nct pireciuls the use
of other aprropriate matheds.

1. Review and check-out cf the p

"3

cgram 103ic and listing.

2. Formal review of program 25iectives, matrumitical nodel and
taraninues, iRDus st Sulput range(s), tn%. by pirsanazl
comoetznt in the enginsering ar2lysis, o8 un, Cr salaty
analysis, and tae siriicular sconuter programming t2chnoisgy.

3. Compering the progrom resytts with agpre ria%: aiteraatives, such
as o2 cr more of ths fol) e..n~-

a. Su‘fi-ien° [ [P A cf hand celiculagic=s.

b, Altarnata "a"v°;£ galsuintiens] Eoiisis,

g °°su1'; cf otizr arifies roogriss,

d. Rasulss cc'=:.'; in gure~%. ity ond tre%y.

. Entan talutizs. for sirn Gy or sianusre svobiemi.
f. M22sured and zosumanies nidat Sal:

g. Conriruad 2us1is dz:a ans core

o
e \-)J1 v) C] SM fiet
i. Paranatric senst

3 oandaﬂt :".".\_',‘ ges :-'—-- :h3 t...; -

- e

- . e werd
4
vl i

Fia3 the developars garsaorrznce of f.o.tion sten 3.

veriTigating $338S

- -

1.6{11': "Stangand Nc. 12 of the Safety Analysis Stazcara Raferences an cut-
-dat2 varsion of a comouter ¢oz2a2.”

aanzas = Taey, _‘Q,'.\.S-'e Ceanpapde =.ea ‘A S mopacee AS @t e meazesed 3.
e ’ - v - - ‘l‘ ‘e - R - - - : - - - - -
S.anua'. W. 12 will Se upditad.

D.1.b112): Frocedures Co not addrass updating °F Safoly An2lysis Stinaards.

Reszornce: There is 2 pro;e*;ra for revising and distributing Standards for
Satecuirss Srginse~ing, This procedure was reviswed 5y JPC duing Auzust aulit
and found to de satis®actory. Similar procedurs: 3rz c2ing deveioped oy cazgtsr
rrstaction Anglysis.

See Resacnse to N8BS comment No. B and 11 for adiiticn2!



cenriGuRATIC: L iTa00L ConruTER PSSR vl CHANGE L QUEST FORM

= Standarg Sesign Computer Mrogrem Program Name

Citer Permanant Fiie MName

e nintion O Shanas

Puzasse O Crarnes

o ELe= R R T T T T e T e I R TR e T R R I

pe - NI ¢
fgussier Lizasgar Ansrava

o

2 - J - e
Darpannisig Inginesr A

C.onizaat Sesign Llaneger Appravs!

(Only nzcessamy & Stin22-2 D See!

wu——-—-_-—_ﬁ—-——-\-!-'—.—-—
Carag'*tien 082 Procram Nauisien i3
we NS 20N Uets i00TeS SIS .

C:zument Number Qéseriing This Change

Moz This Crangs Altersg The Samats Preblem tagu: C23ik?

Vigr Libesries:

Verdisoiiaa That The frogram Hat S..= Thoregshiy Shesved T Simoie Jratteomg A
. r ol - - - - .
Yord fier (Gther Thar rregranmar
Exesuics Coiurcent Numder
>
£3%3%e.22 Bate 3y :
P yemar . '

Atinyi2nee 332 Sy Respusills Sng.nee
C.ir~n immiemene,d i ® s o6 Vardsa S0 2.
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Westinghousa Water Reactor S Com

Hectric Corporation Divisions - _ -
WM Amosd
us;:-uoau December 1, 1978

PA-EJK-78-343

Ref: A) Letter from USNRC (U. Potapovs
dated 11/24/78
Mr. Uldis Potagovs, Chief B) Letter from W (W. H. Arnold).
Vendor Inspection Branch dated 11/3/7%
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive
Suite 1000
Arlington, Texas 76011

Dear Mr. Potapovs:
Reference A requestad additional information %o the Westinghouse Audit

Response of Reference B. The purpose of this lettaer is o provide the
requestad information.

The corrective action taken was to revise Nuclear Safety Procadure 5.:

completad November 29, 1578. This revision was then reviewed and accepted
by the USNRC principal inspector during the November inspection.

The action to prevent recurrence is a review of reporting requirements and
responsibilities with all affected employees to be campleted by January 37,
1979. An initial step in this review was a reissue of the July 15, 1975
letter from Mr. 0. F. Ross, Assistant Oirector for Reactor Safety - (ivisio

of Systems Safety - Office of NRR, which dealt with documentaticn requirements
for ECCS models. This letter was distributed to all affected line management
on Qctober §, 1978 for dissemination to the applicable empioyees.

[f we can be of any further assistance. or if you have any questions, please
contact Mr. E. J. Kreh at 412-256-4584,

Very truly yours,




w-u POwer Systems Tel. 203/688-1311
Compuston Engineenng, nc Telex 99297
1000 Prospect =il Roac

wingsor. Connecticy! 06095

POWER
SYSTEMS

December 22, 1978

Mr. U. Potapovs, Chief

Licensee Contractor, Vendor

Inspection Branch

United States Nuclear Regulatory Commission
Region IV

Office of Inspection and Eaforcement

6§11 Ryan Plaza Drive, Suite 1000

Arlington, TX 76011

Refarence: Docket 99900401/78-04
Latter from U. Potapovs to
M. R. Etheridge received,
December 4, 1978

Dear ¥r. Potapovs:

C-E Power Systems Group's response to the deviations described in
the raferenced report is as follows:

Deviation

Procedures do not exist describing the nethod by which change to the
evaluation model are reported in amendments submiczzed to the NRC as
required by paragraph l1.> of seccicn I1 of 1OCFRSO, Appendix K.

Response

A statement addressing the criceria addressed above regarding
reportable changes ia the ECCS evaluatiocn model will bde included
in the QADM (Qualicy Assurance of Desiga Manual). This corrective
aczicn will be complated by April 1, 1979.

The inclusion of the above items in cthe QADM assure that all interfacizg
design groups will be cognizant of the requirements regarding changes

in che ZCCS evaluation model. This preventive accion will e completed
by aApril 1, 1979.

Irems ‘ar somnsideration >v Combustion Eagineeris Iac., Manage=ent

A letzer addressing these items will be issued o the YRC by April
s 1979.



Mr. U. Potapovs, Chief
Licensee Contraccor, Vendor

-2= December 22, 1978

If you have any questions relative to this response, please contact

MRE:ss

C-17

Very ctruly yours,
C-E POWER SYSTEMS GROUP
- .
) 5 /
b A 2 =3

M. R. Etheridge, Vice-President



Babcock aWilcox

Power Generation Groug

P.0. Sox 1260, Lynchburg. J/a. 2450
Telephone: (804) 384.5111

Mr. U. Potapovs, Chief

Vvendor Inspection 3ranch

U.S. Nuclear Regulatory Commission
Office of Inspection & Enforcement
Region IV

611 Ryan Plaza Orive, Suite 1000
Arlington, Texas 75011

Qear Mr. Potapovs:

Referring to your letier of September 13, 1978, the attached report summarizes
344 responses to NRC Inspection Report No. 99300400/78-03. In addition to
descriding the staps to be takan to correct the deviation and take praventative
action, our reply contains our planned actions in response to the iteams identi-
fied on pages 4-6 of the referenced inspection report.

we nave reviewed Zoth the NRC inspection report and our reply, and find that
neither incluces informatior that is considered ta oe proprietary.

Should you have any questicns concerning our reply, we will be pleased %2
discuss them with you.

J.H. \MacMillan
¥ic resident

Nuclear Power Generation Jivisian

JHM: ig
Attachment




B&W NPGD (LYNCHBURG) REPLY TO
NRC INSPECTION REPORT NO. 99900400/78-03

NSE TO N F DEVIATION

The following is our respor.ie to the Notice of Deviation and its three examples:
Notice of Deviation - Exampie |

Step 11 of Exhibit B8 (Certification of Computer Programs) to published
procedure NPG-0902-06 (Computer Program Development and Certification)
states in part, “...File original documentation in certification files.”
Further Step ) defines a typical program package to consist of the request,
program, and program manual.

Contrary to the above, the original documentation for the Conditional
Certifications for Version 4 of TRAPZ issued January 24, 1978, and Version
4.1 of TRAP2 itsued February 9, 1978, were not filed in the Certification
Files for the 'RAP program.

RESPONSE

The intent of this requirement is for the certification files to contain documented
evidence that the programming requests have been reviewed by the Programming Manage:
and the Applied Mathematics Manager and that the requested progrumming work has Dee’
completed accurately. This requirement for documented evidence can be met with

:;th?r;n original or a copy. NPG-0902-06 will be revised accordingly by December
» 1978.

Certification files affected by this procedure “ave bDeen reviewed. Where possidle,
original documentaticn has been retrieved from other files and placed in the
certification files. Where this has not been possible, the responsible tachnical
staff unit manager has determined that the proper reviews and aporovals were obtaine
:}glapplicwle. avidence of this determination has been placed in the certification
files.

Notice of Deviation - Examples 2 and 3

Step 12 of Exhibit 38 to NPG-0902-06 statas in sart "...Initiate Program Abstrac
and insert in NPGD-TM-338."

Contrary to the above, the Program Abstract for Conditional Certification of
Version 3 of TRAP2 issued on December 20, 1377; Version 13 of TRAP issued on
March 3, 1978, and VYersion 4.1 of TRAPZ issued on February 3, 1978, were not
inser... in NPGD-TM-338.

Section [V (Program Abstract) of NPG-0902-06 states in zart, “...This (Program
Abstract) is a computerized format ... that describes certai; aspects of the prog
(i.e....Responsibie Engineer and Progammer, ..."

Contrary %o the above, the latest revision (14) to NPGD-TM-338 does not descrid
(i¢enti fy) the Resoonsible Engineer and Progammer.

C-19



Page 2
.t TO NRC INSPECTICW REPORT

w. 99900400/78-03

Notice of Deviation - Examples 2 and 3 (Cont'd)
RESPONSE

The program abstracts were ariginally developed %o provide an accessible document
where important information concerming the computar programs could be found. They
were to cortain the following information: Program Certification Level, Responsible
Cngineer, Responsible Programmer, Statement cf Prmgram Solved and Pragram Limitations
However, the program abstracts contained in NPGD-TM-338 have proved cudibersome %o
keep current. Further, the information contained in the program abstracts is
partially redundant to information in the program manuals.

Methods of providing the above information in a more convenient and controllable

form have been evaluated and it has been decided to replace the program apstracts.
This will be accomplished as follows:

1. All programs requiring certification will have a rogram manual containing
as 2 minimum (1) a description of the problem solved; (2) inpuc and output
description; and (3) known program limitations.

2. A computerized program listing containing the following information will
be developed and maintained:

a. Compyter program name, version number and revision numper.
b. Certification status and date of certification.

c. Name of programmer and engineer who are currently responsible for
maintaining the program.

d. Current status of the program (i.e., active, obsolete, etc.).
e. Expiration date for interim and conditional certifications.

The program manuals, coupled with the computerized listing, will provide all of the
information presently required %o be in the program abstracts.

?ccessary procadure changes 2 reflect this revised system will be made 5y Decemper !
873.

QEVIATION

10CFRS0, Appendix B, Criterion V and Section 5 of Topical Repors 3AW-10096A -
Three (3) examples of a failure to faollow procedurss in the develcpment and
revision of safety analysis computer codes. (See Notica of Deviation enclosure).

IESPONSE

An audit of safety analysis cumoutar program cartification files will 2e canducstad

by NPGD QA prior %o January 1. 1379. Any deviations uncavered by this audit will

be correctad as outlined in the responses o the specific axamples of deviation

cited above. I[n order to prevent recurrence of this deviation, changes %0 procedures
NP3-0902-06 and 0903-03 #i11 be made to strengthen the rasgonsibilities and cantrals
for developing, certifying and changing computer programs. These procedural cnanges
#1111 be implementad by Jecember 15, 1973. Periodic audits will verify compliance
~1th the revised arncadurss.
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Page 3

~ePLY TO NRC INSPECTICN REPORT
NO. 99500400/78-Q3

RESPONSES TO FIMDINGS

Qur responses and comments to the findings contained in Section C-1-b of the
subject inspection report ars presented below.

Finding 1

Procadure NPG-0302-u6 does not require a specific time limit on how long
a4 computer program can remain in a conditional certification status bdefore
it must undergoe the full certification process.

Response

NPG~Q902-C6 will be revised by December 15, 1578 to specify that beth conditional
and interim certification statements will indicate the allowable time limits for
the particular certification status. The conditional certification status will be
valid for a period of cne year and may be renewed for an additional year upon

the approval of the Engineering Department Manager. Interim certification status
will have a validity pericd of three months with no renewal cption. In both
cases, the conditions necessary for full certification will be specified in the
certification documentation.

Finding 2

Procedure NPG-0902-06 does not appear to specify a method for terminatior of a
version of a code which is found to contain an error and/or has been superceded
by 2 new version.

lesponse

NPG~0902-06 will be revisad by Oecember 15, 1978 to require .emoving the certification
for a version of 2 code in which an error is found, thereby preventing use of the

code fur safety related calculations until the error is evaluated. Action to be

taken when a code version is supercaded by a rew version will also be defined.

Finding 3

Procedure NPG-0902-06 does not require that users 2f a code, that subsequently
was found to contain an error, be notified of the error and requestaed to avz'uate
its effect on past analysis. [n addition, the procedure does not require that
the corrective actions taken to correct an error found in one version of a code
be applied to other versicns.

Resoconse

Procedure NPG-0902-02 will be revised to require that unit managers using a code

in which an error has been found be notified of the arror. Procedures will require
that they avaluate the impact of the error on past analyses including those performed
with earlier versions of the code. Necessary corrective action will be taken as
ippropriata. These revisions wo NPG-0902-06 #i1l de released by Jecamber 15, 1873,
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Pao: 4

saW REPLY TO NRC INSPECTION REPORT
NO. 99900400/78-03

Finding 4

Procedure NPG-0903-03 does not require that the computer program manual be
a controlled document similar to the B&W Administrative Manual even though
these manuals are used in safety analysis work.

Response

Procedure NPG-0903-03 will be revised by December 15, 1978 to require that
distribution of computer program manuals be done in a controlled manner (i.e.,
controlled distribution 1ist, acknowledgement for recaipt of changes, etc.)

Finding 5

Procedure NPG-0902-06 does not specify a method that provides traceability
between Form P0S-21177 (Computer Program Certification), Form P0S-21186
(Request for Prograsming Services), Program, and Program Manyal (Revision)
submitted for Fyll and Conditioral Certificatican.

Response

Procedure NPG-0902-06 will be revi.ad by December 15, 1978 to specify a method
that provides the necessary traceability of technical requirements/information,
review and approval for computer program certification.

Finding 6

Procedure APG-0902-06 does nct specifically define the revision/version
notation of the computer program, i.e., is it Version A of TRAP1 or Version
1A of TRAP; Version 2 of TRAP or Version 0 to TRAPZ etc.

Response

Procadure NPG-0902-06 will be revised by December 15, 1978 to specifically define
the revision/version notaticn for computar programs.

Finding 7

Stap 8 of Exhibit 8 %o NPG-09r2-06 states that the "Technical Staff Ingineer”
(384 representatives stated that this meant Technical Staff Manager) "Assign
Technical Staff Sngineer to evaluate the program.” Since a Technical Staf?
ingineer can initiate the request for certification 1% is not clear that wne
same person can jerform this evaluation.

lesoonsa

The sypegrapnical error in the srocadure will be corrected. 4PG-0%02-06 will 2e
clarified by Cecempber 15, 1378 <0 assure an indesencent review of the srmpyter
sragram. This review will De congquctad as sars of the computer pragram certificats
Irccess in acsarzance wish the revised procacure.
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Finding 8

There 2ppears to be some confusion as to the extent of the applicatility of
procedure NPG-0402-01 (Processing of NPGD Preparad Calculations) with respect
t0 the independent verification review and documentation of <he development,
revision, and certification of computer program,

Response

Calculations made during development and independent review of the development,
revision and certification of computar programs are processed in accordance with
NPG-0902-06 and become part of the certification file. Procedure NPG-0402-01 was
not intended to apply to certification calculations and has been revised to to
make this clear.

Fincing -

Procedure NPG-0902-06 does not require the documentation of evaluations when
detected orogram errors are determinad not to have any safety significance.

Response

Procedure NPG-0902-06 will be revised by December 15, 1978 o require that unit
manager, upon detection or notification of a program error, evaluate and document

the impact of the error to determine if the error results in a potential safety
concern. [f the error does not constitute a potential safety concern, documentatio
to that effect will be included in the computer program certification file. If a
potential safety concern is identified, we will continue to document and process

it in accordance with procedure NPG-1707-01.
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